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INTRODUCTION 
Corn Belt plants of Zea mays L. have been selected for many years to 
produce only one harvestable ear. The selection pressures for types 
which produce only one harvestable ear, hereafter referred to as one-ear 
types, were due to several factors. When corn was harvested by hand, 
farmers found it more convenient to harvest one large ear from a plant 
than several smaller ears. Farmers planted kernels from large ears which 
generally were borne on one-ear types. This tended to perpetuate one-ear 
types. Corn shows were very popular in the era before hybrid corn and 
mechanized corn production, and large ears usually won honors at these 
shows. Again, this added to the selection pressure for one-ear types. 
With the wide-scale use of mechanical harvesters and the discontin­
uance of corn shows, the reasons for growing one-ear-type hybrids no 
longer exist. Within the past ten years, interest has been shown in 
prolific-type corn for the Corn Belt. Farmers are ultimately interested 
in yield per se; however, they are highly interested in a stable produc­
tion which is a function of the ability of corn to adjust favorably to 
changing environmental conditions. Most farmers are willing to sacrifice 
some yield potential to obtain a well-adapted hybrid. If two-ear Corn 
Belt types could be shown to interact with changing environmental con­
ditions less than one-ear types, this would have significant application 
to corn production. 
The genetic capacity of certain corn inbreds and hybrids to produce 
two ears was investigated as a factor in developmental homeostasis. 
Homeostasis indicates that a variety is flexible in reaction to environ-
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mental changes so that it maintains a relatively uniform phenotypic 
expression. Several basic mechanisms can contribute to homeostasis, but 
the only one of interest herein is developmental homeostasis. This homeo-
static mechanism, which is genetically oriented, is related to the in­
herent ability or inability of a genotype to produce significant expansion 
or contraction of certain plant organs when subjected to unusually favor­
able or unfavorable environments. This capacity is most certainly ex­
pressed at certain phases of the growth cycle and therefore, is probably 
manifest in the ontogeny of the plant. A good example of developmental 
homeostasis is tillering in small grains. 
Three types of single crosses which differed by the inherent number 
of harvestable ears the component inbreds produced were compared in dif­
ferent environments, i.e. years, locations and plant populations, were 
used to test the degree of homeostasis of the different types. Specifical­
ly, the objectives were (a) to study the rate of cob elongation for in­
breds and hybrids, (b) to determine the homeostatic reaction of 36 single 
crosses, some of which have the capability of producing two harvestable 
ears, and (c) to relate homeostatic reaction to ear development. 
3a 
PART I. MORPHOLOGY OF EAR SHOOT DEVELOPMENT 
3b 
REVIEW OF LITERATURE 
The developmental pattern of a corn plant between planting and 
sexual maturity can be divided into two distinct phases. Comprehensive 
reviews of these two phases have been provided recently by Weatherwax 
(1955) and Sass (1955)- During the first phase, differentiation of the 
vegetative parts occurs and is terminated when tassel differentiation is 
initiated. Martin and Hershey (193*0 found that tassel development had 
begun in most of their material by 35 days after planting. Kiesselbach 
(19^9) indicated that tassel initiation might occur under Nebraska con­
ditions in less than three weeks after planting. Bell (1954) found the 
tassel in transition in WF9 six days after emergence which is approx­
imately two weeks after planting. Before tassel differentiation takes 
place, initials have been laid down for all the nodes and internodes of 
the stem, all the leaves, tillers and ear branches (Kiesselbach 1949). 
During the second phase the reproductive structures develop, and when 
sexual maturity is reached this phase ends. 
The relationship between tassel differentiation and ear shoot 
elongation from a size and time viewpoint is not clear in the literature. 
Kiesselbach (1949) indicates that the ear shoot elongates to form the be­
ginnings of the ear somewhat later than tassel differentiation. 
Until recent years, studies of the ears of Zea mays were mainly 
concerned with the morphology and reproductive aspects of the ears. 
Weatherwax (1923, 1955). Kiesselbach (1949), Bonnett (1953, I960) and 
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Sass (I960) have adequately reviewed and augmented this information on 
the structure and the development of the reproductive organs of corn. 
Sass (i960) pointed out that interest is now shifting to studies in three 
areas: (1) the developmental rates of the numerous potential ears at 
various nodal positions on the plant, (2) the developmental pattern in 
the many highly diverse types of maize, and (3) ear development in re­
lation to cultural practices. 
Sass and Loeffel (1959) published information related to the first 
and third areas of these studies. They reported on the performance of 
three single crosses and four inbred lines at planting rates of 12,000 
and 24,000 plants per acre in relation to barrenness. Sass and Loeffel 
(1959) found that the formation of floral organs in maize is not prevented 
by dense planting and that barrenness is the result of failure of silk 
emergence during the pollen-shedding period. Axillary buds of sufficient 
size to be detected with a dissecting microscope were observed in all 
leaf axils, except the upper six, in all inbreds and hybrids studied 
during the period of 63-74 days after planting. There is adequate evidence 
to indicate that axillary bud initials are formed in the upper axils also. 
Bell (195*0 clearly showed a shell zone formation in the upper six 
axils. Esau (I960) stated that it has been suggested that this shell 
zone has to do with the upward growth of the bud, just as the transition 
zone appears to be associated with an active upward thrust of a promeri-
stem. This shell zone is no doubt what Weatherwax (1955) called meri-
stematic rudiments. 
Sass (I960), in a study of a one-ear type, yellow, dent double-cross 
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hybrid, ascribed the general failure of corn plants to develop the second 
ear to factors associated with competition prior to and after anthesis. 
Bauraan (i960) in an agronomic study of prolificacy of Southern com 
in Georgia stated that the two-ear potential in com is evident some time 
before silking, but subsequent environment determines whether two ears 
are actually produced. He found that environmental conditions determine 
the size as well as the number of second ears and that second ears are 
largely responsible for any higher yields in semi-prolific com. He also 
stated that drouth or other adverse factors before silking might restrict 
the development of second ears. Favorable conditions later would not in­
crease yields appreciably because of the lack of pollination of the second 
ears. 
Bauman (i960) studied the effect of preventing pollination of the 
first or second ear on the size of the other ear on three single crosses 
and one double cross in 1956. The first ear showed apical dominance and 
also the ability to grow larger than the second. When the first-ear 
shoot was bagged to prevent pollination, the plants were able to shift 
24 per cent of the potential first-ear yield to the second ear, but only 
nine per cent of the second-ear yield was shifted to the first ear when 
the second ear was bagged. When grain development was prevented on first 
ears, the second-ear yield was increased 50 grams per plant, from 91 to 
141 grams, but the yield wa, still less than three-fourths of that from 
first ears. When grain development was prevented on second ears, the 
first ears were only eight grams heavier than when both ears were pollin­
ated (215 versus 20? grams). 
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The effect of above average temperature or rainfall at Urbana, 
Illinois, on the yield of com was studied by Runge and Odell (1958). 
They found that, except in the vegetative stage, temperature above the 
average reduced corn yield. The maximum effect of temperature covered 
a period of about sixteen days, eleven days before and five days after 
anthesis. This is the period in which the tassel is emerging; the ear 
shoot is elongating and silking occurs. 
Camery and Weber (1953) removed part or all of the leaves from com 
plants and found that the most critical point for seed yield is when the 
tassel emerges. 
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MATERIALS AND METHODS 
Exploratory Study 
In the summer of 1961 an exploratory study was conducted on the 
morphological development of the potential ears measured by the elonga­
tion of the cobs in the following material: (1) inbreds R?1 and B60 
which consistently produce two harvestable ears, (2) inbreds C103 and HY 
which consistently produce one harvestable ear, and (3) single crosses 
involving all possible combinations of the four inbreds above, hereafter 
referred to as lxl, 1x2 or 2x2 types according to the inherent 
number of harvestable ears of the parental inbreds. Kernels of this 
material were hand planted on May 2, 1961 on the Agronomy Farm at Ames 
and thinned to a single plant per hill with a final population rate of 
12,000 plants per acre. The cultural practices of seed bed preparation, 
planting date, cultivation, and insect control were in accordance with 
those normally accepted as desirable for the production of corn. Two-
hundred pounds per acre of 5-20-10 fertilizer and 60 pounds per acre of 
elemental nitrogen were applied. 
Bordered plants were selected at the Agronomy farm near Ames, Iowa 
and taken to a laboratory where four to six plants per entry were dis­
sected three times a week for measurements. Spot checks to determine 
the prophyll and cob development were started on June 7, 35 days after 
planting when the plants were about 18 inches tall. On June 21, 49 days 
after planting, prophyll and tassel length measurements were started on 
all entries. These prophyll and tassel measurements were discontinued 
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after July 11, 69 days after planting. Gob length measurements were 
started on June 25, 53 days after planting, and taken every two or three 
days until the various entries had completed silking. 
The dissecting technique consisted of slitting both sides of the 
stalk from top to bottom with a razor blade. The slits were on the 
periphery of the stalk 90 degrees from the projection of the leaves. 
The axillary buds were cut from the stalk, and the prophyll measurement 
which gives the maximum length of an axillary bud was made. The bud was 
placed on a bakelite dish (2" diameter) under a binocular microscope, 
and the cob was removed with dissecting needles and the length measured. 
After the cobs were five millimeters long, it was not necessary to use 
the binocular microscope. The tassel was cut from the main stem at the 
node of attachment with a razor blade for measuring. 
Ear length measurements were recorded at harvest time on 20 competi­
tive plants from each entry from some plants which were grown for the 
dissection work but not used. 
Precipitation and temperature data for the Agronomy farm for the 
period of the study are provided in the appendix, Table 6a. The growing 
conditions for this experiment were almost optimum except for a dry 
period about a week before silking. All of the inbreds and single 
crosses silked from July 23 to July 2?. 
Ear Development of Thirty-six Hybrids 
In the summer of 1962 the elongation patterns of the top three 
potential ears of the 36 single crosses used in the yield experiments 
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in this report were studied. The single-cross kernels were hand planted 
on May 2 at the Agronomy farm near Ames and thinned to a single plant 
per hill to a final population rate of 12,000 plants per acre. Seed bed 
preparation, planting date, cultivation, and insect control were in ac­
cordance with those normally accepted as desirable for the production of 
corn. Two-hundred pounds per acre of 5-20-10 fertilizer and 60 pounds 
per acre of elemental nitrogen were applied. 
Bordered plants were selected and dissection started on July 6, 65 
days after planting, under a temporary shelter in the field. During the 
two previous weeks certain entries were dissected, which provided infor­
mation that indicated that July 6 was an appropriate time to start. At 
this time the growth emphasis of the plant shifted from the tassel to 
the top ear shoot as shown in the exploratory study, appendix Tables 
28-31. Cob length measurements were made on the top three cobs on July 6, 
8, 11 and every two days thereafter until the top ear silked, which was 
not later than July 23, 82 days after planting. The dissection technique 
was the same as used in the exploratory study in this thesis except that 
it was not necessary to use a binocular microscope to aid in making the 
measurements. Generally, four plants from each single cross were dissected. 
The number dissected varied from three to five according to the workload 
in order to complete the dissection for all entries within a day. 
The weight of second ears and total weight of grain for each hybrid 
were collected in a yield trial experiment conducted under comparable con­
ditions in adjoining plots. The per cent of the total yield due to second 
ears was computed by dividing the total field weight of second ears for 
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each hybrid at a given stand level by the respective total field weight. 
This assumed no differences existed between first and second ears for 
moisture and shelling percentage. The field weights were corrected to a 
uniform 15.5$ moisture. 
These 36 single crosses are divided into three types of 12 each, 
referred to as 1 x 1, 1x2, and 2x2 according to the inherent number 
of harvestable ears produced by the parental inbreds. The lxl types are 
crosses of highly selected lines which are parental material for many of 
the present Corn Belt double-cross and single-cross hybrids. Therefore, 
it would be expected that these lines would be above average in combining 
ability. From results collected in top cross and three-way cross yield 
trials, the two-ear lines are known to vary for combining ability and on 
the average to have lower combining ability than the one-ear type lines. 
In these yield trials none of the two-ear lines was as good as the average 
of the one-ear lines. 
Precipitation and temperature data at the Agronomy farm for the 
period of the study are provided in the appendix, Table 6b. The growing 
conditions for this experiment were only average. Rainfall was nil from 
June 10 to July 12. From July 13-17 there was adequate rainfall before 
silking which occurred from July 17-23. 
Prevention of Pollination of Top Ears 
An observation study on the effect of preventing and delaying pollin­
ation of the first ears on the 36 single crosses was conducted at the 
Agronomy Farm near Ames in 1962. The material in this study was a part 
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of the material grown for the morphology study reported previously in 
this thesis. 
All top ear shoots except a check were covered with shoot bags and 
removed from the plants at two, four, six and eight days after silking. 
Another treatment consisted of not removing the bag from the top ear 
shoot. These treatments were replicated seven times for each single 
cross. Observations were made at harvest time on the effect of the 
treatments. 
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RESULTS AND DISCUSSION 
Exploratory Study 
All of the data collected during the exploratory study after the 
tassel was visible are recorded in the Appendix Tables 20-3?• These 
data cannot be statistically analyzed other than the computation of means 
in some instances. The individual plant measurements are given, which 
permits one to obtain some idea about the variability between plants. 
Data for the cob elongation patterns of the top four cobs are plotted in 
Figures 1-10 for approximately the two-week period before silking. 
Data collection in the experiment began on the length of the leaf-like 
prophyll. This prophyll was observed to have one of several fates in the 
study: (1) becomes pushed off at the basal nodes by the emerging brace 
roots, (2) remains small in tillers and soon dies, (3) aborts in most of 
the other leaf axils, and (4) becomes part of the com husks of the har­
vestable ears and several seedless cobs below the harvestable ears. 
The major interest in measuring the prophyll was to determine the 
relationship, if any, between prophyll elongation and cob elongation. 
The results indicate that there is no relationship between prophyll and 
cob development and that highly erroneous conclusions would result if 
either was used to predict the development of the other. The lack of 
relationship between the prophyll or husks and the ear shoots from nine 
successive nodes on a Nebraskan corn grown under favorable conditions is 
illustrated with a photograph by Kiesselbach (1949). Based on this in­
formation, it was decided that prophyll measurements should not be taken 
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Figure 1. Cob elongation of top four ears of Rfl, for 16 days before the 
top two ears silked. 
14 
160 
140 
120 
B 60 
(2 EAR) 
100 
80-
m 
o 
o 60 
40 
20 
•/A 
ST EAR SILKED 
(TOP) 
2ND EAR SILKED 
_L I _L 
12 9 7 5 
DAYS BEFORE SILKING 
2 0 
(SILKING) 
Figure 2. Cob elongation of top four ears of B60, for 12 days before the 
top two ears silked. 
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Figure 3» Cob elongation of top four ears of HY, for 16 days before the 
first ear silked. 
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Figure 4. Cob elongation of top four ears of C103, for 14 days before the 
first ear silked. 
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Figure 5* Cob elongation of top four ears of C103 x R71, for 14 days 
before the top ear silked. 
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Figure 6. Cob elongation of top four ears of HT x B60, for 14 days 
before the top ear silked. 
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Figure 7. Gob elongation of top four ears of C103 x B60, for 14 days 
before the top ear silked. 
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Figure 8. Cob elongation of top four ears of HI x R71, for 14 days 
before the top ear silked. 
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Figure 9. Gob elongation of top four ears of C103 x HT, for 14 days 
before the top ear silked. 
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Figure 10. Cob elongation of top four ears of B60 X R71, for 14 days 
before the top two ears silked. 
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where the objective of a study is to study cob or ear development. For 
this reason, the prophyll measurements were discontinued in this study 
after July 11, 6? days after planting. 
Tassel elongation was recorded during the period 49 to 69 days after 
planting. Before tassel initiation, visible axillary buds developed 
acropetally in all the leaf axils except the top six or seven. Soon after 
the top bud was barely visible, tassel development was initiated. There 
was an immediate apical dominance expressed by the tassel, and a drastic 
suppression of growth of all the axillary buds was observed, Appendix 
Tables 20-30. These buds remained suppressed until the tassel was almost 
developed in length, which was approximately 300 millimeters in the single 
crosses and single-ear inbreds and approximately 200 millimeters in the 
two-ear inbreds. After the tassels had essentially developed, the growth 
emphasis shifted to the top cobs, Appendix Tables 30-37. which corresponds 
to the accelerated growth curves shown in Figures 1-10. The direction of 
cob development was basipetal in contrast to the acropetal pattern observed 
before tassel initiation. The early stages of ear and tassel formation 
are alike except there are no branches on normal ears. 
As the exploratory study progressed, it became obvious that the most 
fruitful information would be on the cob elongation patterns for the top 
four potential ears of each entry for approximately the two-week period 
before the pollen shedding stage, an easily defined stage in the ontogeny 
of corn plants. These data, which show the growth pattern for these cobs, 
are plotted in Figures 1-10. 
The second ears in R?l, Figure 1, competed favorably with the top 
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ears at all times except the six to nine day period before silking after 
which the second ears recovered, and two harvestable ears were produced, 
Table 1. During the two days before silking, the second cobs in R?1 
elongated more than the top cob. In B60, Figure 2, the second ear com­
peted favorably with the top ear at all times except during the two-day 
period before silking when the top ears elongated nine more millimeters 
than the second ears. This suggests that R71 has greater potential for 
two-ear expression than B60. The third cob from the top developed about 
the same in the two-ear inbreds as the second cob of the one-ear inbreds. 
Neither of the single-ear inbreds, HY or C103, Figures 3 and 4, showed 
any significant level of second-ear development and essentially no har­
vestable second ears were produced, Table 1. 
The cob development in two of the 1x2 crosses, CIO3 x R71 and HY 
x B60 in Figures 5 and 6 followed patterns similar to R71 and B60. The 
growth of second cobs in these crosses paralleled the growth of the first 
cobs except during the three-day period before first-ear silking which 
was July 23 for both crosses. Silks protruded from the husks of both; 
however, there were few harvestable second ears, Table 1. The third- and 
fourth-ear primordia were severely suppressed during the three-day period 
before the first ear silked. There was very little rainfall during the 
last 25 days of June, Appendix Table 6a, and there were only two rains 
of any significance in July before silking. The general condition of the 
soil was dry, which probably contributed to the failure of the second cobs 
during the three-day interval before silking. 
In the 1x2 cross,. C103 x B60, shown in Figure 7» the first- and 
25 
Table 1. Ear length of harvested first and second ears on R?l, B60, HY, 
C103 and all possible single crosses at the Agronomy Farm near 
Ames, Iowa in 1961 
Ear length in millimeters 
Plant First Second First Second First Second First Second 
R71 B60 HY C103 
1 205 162 150 150 190 0 215 0 
2 211 180 150 12? 210 0 210 0 
3 190 175 165 0 163 0 213 0 
4 190 185 145 133 190 0 225 0 
5 173 160 155 100 68 148 220 0 
6 218 188 140 130 200 0 218 0 
7 20 5 192 152 144 205 0 217 0 
8 205 155 147 140 195 0 210 0 
9 198 165 147 139 200 0 225 0 
10 215 182 152 135 203 0 220 0 
11 198 170 151 143 171 0 177 0 
12 209 181 154 121 167 0 210 0 
13 195 150 150 144 207 0 207 0 
14 210 182 152 132 205 0 215 0 
15 203 188 159 148 189 0 208 0 
16 195 195 156 148 171 0 196 0 
17 196 188 151 144 170 0 220 163 
18 183 188 153 143 183 0 207 0 
19 190 188 160 146 195 0 210 0 
20 205 205 153 141 170 0 220 0 
Mean 200 179 152 130 183 7 212 8 
B60 X R71 C103 x HY C103 x : B60 HY x R71 
1 230 160 261 0 276 0 243 183 
2 205 165 260 0 252 0 228 0 
3 215 210 260 0 254 0 228 130 
4 235 202 245 0 259 0 260 0 
5 224 155 257 0 258 0 264 0 
6 240 181 270 0 255 0 260 170 
7 235 184 270 0 246 0 270 0 
8 241 213 240 0 271 0 252 163 
9 216 213 265 0 263 0 252 0 
10 205 160 270 0 247 0 214 90 
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Table 1 (Continued). 
Ear length in millimeters 
Plant First Second First Second First Second First Second 
B60 x R71 C103 x HY 0103 X B60 HY x R71 
11 222 214 238 0 265 0 260 110 
12 234 192 261 0 255 0 251 0 
13 234 179 254 0 240 0 258 140 
14 240 120 237 0 256 0 260 140 
15 216 201 250 0 255 0 240 170 
16 221 195 240 0 270 0 260 0 
17 242 192 255 160 50 160 260 0 
18 208 178 253 0 243 0 265 0 
19 236 195 260 0 239 0 250 110 
20 233 152 220 0 254 0 260 140 
Mean 227 183 253 8 245 8 252 77 
HY x b6o 0103 x R71 
1 241 165 284 0 
2 261 0 283 0 
3 255 0 280 0 
4 262 0 283 0 
5 255 0 270 0 
6 255 0 280 0 
7 255 0 285 0 
8 260 0 284 0 
9 253 0 277 0 
10 262 0 280 0 
11 256 0 280 0 
12 245 0 281 0 
13 250 0 282 0 
14 270 0 275 0 
15 241 143 28 5 0 
16 242 83 280 0 
17 251 0 280 0 
18 250 0 280 0 
19 252 0 230 0 
20 246 0 283 0 
Mean 253 20 281 0 
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second-ear prlmordia developed initially as in the other 1x2 crosses; 
however, the second cobs were severely suppressed during the three-day 
period before the first ear silked. No second-cob silks were observed in 
this cross, thus there were no harvestable second ears, Table 1. 
In the 1x2 cross, HY x R71, the first-ear and second-ear prlmordia 
development closely paralleled each other with the second ear lagging 
slightly, Figure 8. Silks protruded from the husks of both ears and 
about one-half of the plants produced harvestable second ears, Table 1. 
This differential response of plants of the same genotype can be ascribed 
to the effect of environment on plants which were apparently at the 
threshold for two-ear expression. At the silking stage the cobs were 
essentially the same length, but the harvestable first ears were nearly 
twice aa long as the harvestable second ears. The third- and fourth-ear 
prlmordia did not show the severe suppression prior to silking observed 
in all of the other 1x2 crosses. 
In the lxl cross, in Figure 9, C103 x HY, the second cob was 
severely suppressed early and this cross developed only one harvestable 
ear, Table 1. 
In the 2x2 cross, R71 x B60 in Figure 10, the second cob elon­
gated consistently with the first cob, never being more than ten milli­
meters shorter until after silking. Four days after the first two ears 
silked, silks protruded from the husks of the third cob. This cross con­
sistently produced two harvestable ears, Table 1, but no harvestable third 
ears were found. No drastic suppression of lower ear prlmordia before 
silking was observed. 
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A positive correlation exists between the amount of suppression in 
the inbreds and in their single crosses. Crosses involving inbreds C103 
and HY always showed some degree of suppression of second-cob development. 
Inbred C103 appeared to be the stronger suppressor. Inbreds R71 and B60 
differed in degree of suppression in the inbreds and hybrids. In the in­
breds, the degree of suppression of the second ear in R71 was unchanged 
when the first ear silked, whereas in B60 the second ear was suppressed 
at this time. However, the B60 did produce a harvestable second ear. 
The capacity of the R?1 second ears to compete favorably with the first 
ears during the two-week period before silking was observed in the single 
crosses. R71 was superior to B60 in every cross. The second cobs in the 
R?1 hybrids were not significantly suppressed before first ear silking, 
whereas in the crosses involving B60 the second cobs were suppressed. 
The four inbreds may be ranked for expressivity of two-ear production 
from highest to lowest as follows: R?l, B60, HY and C103. The perform­
ance of the four inbreds and the six single crosses indicates that this 
ranking is correct and that two-ear development appears to be affected 
by a number of recessive genes. No single cross indicated that the two-
ear character was controlled by dominant genes. Furthermore, a certain 
level or dosage of recessive genes appears necessary for expression of 
the two-ear character in a given environment. It is a possibility that 
the expressivity of single-ear development in HY and C103 may be controlled 
by different levels of dominant genes. 
A hypothetical model can be used to illustrate the performance of 
the inbreds in hybrid combinations. For illustrative purposes only, the 
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four inbrèds may be assigned the following number of recessive genes 
which have cumulative effects: 
Inbred R?1 BéO HY 0103 
No. recessive genes 6 4 2 0 
In order for the model to fit the single-cross results, an average of 
more than four genes is required for the two-ear expression. For example, 
C103 x R71 and HY x B60 did not produce second ears whereas R?1 x B60 did. 
HY x R?l, which is very close to the hypothetical threshold of second ear 
production, produced second ears on about one-half of the plants. C103 x 
R?1 did not produce any second ears. 
Ear Development of Thirty-six Hybrids 
Data for elongation of cobs of the 36 single crosses are presented 
in Table 2. These data are for the top three cobs at two- or three-day 
intervals for approximately the two-week period before the top ear 
silked. 
The discussion here will be limited primarily to the development of 
second ears and the fate of these ears in the various genotypes. Second-
ear development is proposed as a mechanism by which Corn Belt maize plants 
can exhibit developmental homeostasis. The degree of development of 
second ears is also proposed as possibly being valuable in selection work 
for the homeost.atic interaction. The morphological information will be 
related to the statistical considerations of the yield trial data, in 
Part II of this thesis as evidence for establishing the association between 
Table 2. Mean cob length of top three ears of thirty-six single crosses 
during the three-week period before silking at the Agronomy 
Farm near Ames, Iowa in 1962 
Cob length (mm) 
Position 
Single of July July July July July July July July July 
crosses cob 6 8 11 13 15 17 19 21 23 
C103 x B14 la 19.3 27.3 46.0 61.6 74.3 103.0 138.8 
2b 12.7 18.8 26.2 34.8 23.3 33.0 39.0 
3C 8.0 8.0 9.6 16.2 11.0 12.0 15.8 
C103 x 38-11 1 20.0 36.5 47.0 58.4 78.0 87.5 125.8 139.5 167.2 
2 13.7 21.5 27.8 43.4 50.5 34.3 87.5 32.8 40.4 
3 9.7 13.8 10.4 16.2 18.3 14.0 19.5 19.5 16.2 
C103 x KL4 1 26.0 47.8 77.O 81.0 115.3 118.8 161.2 
2 20.0 30.8 52.0 61.6 76.5 74.3 70.4 
3 14.0 15.5 21.8 16.4 19.0 20.0 22.2 
C103 x WF9 1 22.7 35.0 46.6 58.4 75.3 70.3 140.8 
2 15.3 19.5 26.4 31.2 27.5 30.3 67.2 
3 9.3 6.8 8.8 10.4 7.3 11.0 14.0 
C103 x OH45 1 30.3 55.5 67.0 108.0 114.3 113.5 205.8 
2 19.0 25.8 36.8 54.4 51.3 40.0 79.8 
3 10.3 14.0 10.3 12.0 12.5 16.5 20.6 
C103 x B37 1 16.0 30.0 38.2 57.2 64.5 71.0 116.3 132.4 
2 10.3 14.8 22.0 31.4 33.5 25.5 56.0 76.4 
3 6.3 4.8 7.8 6.4 5.3 4.5 9.3 16.8 
HY x B14 1 10.0 24.3 28.0 41.0 59.0 59.8 98.7 126.2 
2 6.0 14.0 13.8 19.0 33.5 17.8 38.5 18.6 
3 3.5 6.5 5.0 6.0 9.0 7.8 8.8 7.0 
HY X 38-11 1 11.3 19.5 22.8 39.0 45.3 68.8 105.6 106.0 135.2 
2 11.0 13.5 14.6 24.6 24.8 52.3 52.6 72.3 47.8 
3 6.3 7.5 7.2 9.0 9.5 13.8 9.4 13.3 10.4 
HY x M14 1 22.0 32.3 60.8 71.8 86.5 124.6 
2 14.3 21.3 40.8 44.2 63.3 47.6 
3 7.0 7.5 10.0 12.8 19.0 10.4 
HY x WF9 1 18.3 36.8 48.4 53.2 76.0 121.6 
2 12.0 25.0 26.4 29.6 34.8 48.6 
3 5.3 8.5 7.0 10.6 10.5 10.8 
aRefers to top cob. 
^Second cob. 
cThird cob. 
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Table 2 (Continued). 
Cob length (mm) 
Position 
Single of July July July July July July July July July 
crosses cob 6 8 11 13 15 17 19 21 23 
HY x 0H45 l 18.3 34.5 51.8 73.6 93.3 139.0 
2 8.3 21.8 33.4 21.8 42.7 48.4 
3 4.0 5.5 8.7 5.8 7.7 11.8 
HY x 537 1 13.7 16.8 31.8 42.0 48.8 58.5 92.3 120.6 
2 9.0 10.3 16.6 16.6 19.8 11.8 17.8 47.4 
3 4.7 4.3 5.2 6.0 4.5 4.0 5.3 8.0 
C103 x HD2158 1 15.3 31.8 50.6 76.6 82.5 71.0 132.3 
2 10.3 28.5 39.6 51.0 57.3 44.5 127.8 
3 6.3 15.5 17.8 23.2 18.8 14.3 41.3 
C103 X HD2244 1 13.3 22.5 38.6 55.2 64.3 89.0 107.0 139.8 
2 9.7 14.3 25.8 37.4 25.0 52.5 49.8 66.4 
3 5.7 6.8 8.2 14.2 8.8 12.5 10.3 17.0 
C103 X HD2271 1 18.0 27.5 42.0 43.2 76.0 64.8 106.0 142.4 
2 12.7 18.5 30.6 13.6 41.0 29.0 62.0 99.0 
3 5.7 7.8 10.8 5.8 9.0 5.0 10.5 19.4 
C103 x HD2418 1 16.7 23.8 42.8 65.2 78.8 79.3 125.8 
2 12.7 15.0 32.2 41.4 59.8 61.3 106.6 
3 7.7 8.3 12.0 18.8 17.5 20.5 19.0 
C103 x B58 1 16.7 25.8 43.4 61.0 68.5 70.3 113.3 149.8 
2 15.3 19.5 30.6 46.5 44.3 53.0 90.3 110.4 
3 9.0 11.0 13.0 15.3 11.0 17.8 19.8 17.4 
0103 x B59 1 18.0 34.0 56.2 70.0 91.7 88.5 152.4 
2 13.7 25.8 39.0 49.4 51.3 42.0 89.2 
3 8.7 12.8 16.8 21.2 14.8 11.0 19.8 
HY x HD2158 1 14.0 23.0 39.2 50.6 65.O 84.0 121.3 
2 12.3 16.5 30.2 39.4 44.8 67.3 109.3 
3 8.3 10.0 13.2 11.8 12.8 13.3 22.0 
HY x HD2244 1 10.0 17.0 24.0 37.4 42.8 45.0 101.8 92.8 123.4 
2 6.7 11.3 15.4 19.6 16.3 22.8 75.5 33.0 62.0 
3 4.3 6.3 5.6 6.0 5.0 6.7 12.4 7.8 10.4 
HY x HD2271 1 9.7 18.3 27.2 45.6 58.8 73.0 93.5 86.5 112.4 
2 6.3 11.0 17.0 24.5 27.3 22.3 31.3 67.5 69.4 
3 4.0 5.7 6.0 7.2 7.8 6.8 5.3 11.3 8.4 
HY x HD2418 1 16.3 18.3 25.O 50.4 58.0 73.5 93.8 105.6 
2 10.0 13.8 17.8 36.4 40.8 49.0 57.5 50.8 
3 6.7 8.3 8.0 12.4 ll.o 10.8 13.3 7.6 
HY x B58 1 13.3 22.0 28.4 35.0 51.5 88.0 92.8 85.O 124.4 
2 11.0 19.3 22.6 31.4 41.5 76.0 76.5 62.5 89.2 
3 8.0 12.5 12.8 15.4 16.8 30.5 30.5 21.0 11.0 
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Table 2 (Continued). 
Cob length (mm) 
Position 
Single of July July July July July July July July July 
crosses cob 6 8 11 13 15 17 19 21 23 
HY x 359 
R71 x HD2158 
R71 x HD2244 
R71 x HD2271 
R71 x HB2418 
R71 x B58 
R71 x 559 
B60 x HD2158 
560 x HD2244 
560 x HD2271 
560 x HD2418 
560 x 558 
B6o x 559 
1 14.3 28.3 44.4 76.8 88.3 102.0 141.2 
2 10.3 19.5 33.6 65.8 72.5 75.8 105.2 
3 6.3 U.5 11.6 13.4 20.5 16.0 19.0 
1 20.7 28.3 33.6 72.0 69.8 84.5 130.3 
2 16.7 19.8 26.2 62.8 43.3 68.0 118.5 
3 9.7 9.3 11.0 19.0 16.8 25.3 26.3 
1 15.3 28.8 41.2 56.8 75.3 87.3 107.3 
2 10.7 22.0 32.0 45.4 55.3 68.0 79.3 
3 6.7 9.8 15.0 20.0 19.8 22.0 17.0 
1 20.7 31.5 39.8 70.8 82.3 97.8 124.4 
2 15.7 25.0 30.0 56.6 54.0 76.5 99.2 
3 10.3 12.0 11.0 17.6 11.3 11.0 14.2 
1 22.3 27.5 38.8 54.4 78.8 82.8 113.0 
2 16.7 23.8 31.2 41.0 60.5 66.3 93.0 
3 13.0 10.7 10.8 17.4 13.0 12.5 16.6 
1 14.7 22.3 33.4 44.6 61.3 67.5 112.8 
2 10.0 20.3 28.0 39.6 41.8 53.5 86.3 
3 9.0 14.0 16.6 17.6 10.8 20.3 23.3 
1 27.6 49.5 73.0 78.2 107.3 128.8 
2 22.0 42.2 59.2 57.4 93.8 115.2 
3 15.7 28.0 30.0 26.0 27.0 37.4 
1 22.0 33.8 50.8 60.8 81.8 109.0 
2 18.7 28.8 43.0 53.0 69.3 88.0 
3 12.3 12.3 19.0 9.6 29.5 36.4 
l 21.0 29.0 32.4 59.6 68.3 104.6 
2 18.3 23.0 27.0 48.0 52.3 71.4 
3 13.3 13.8 16.4 11.6 14.3 11.6 
1 20.0 28.0 38.4 58.2 70.0 103.2 
2 19.0 20.3 25.6 37-6 40.0 87.8 
3 10.0 10.8 6.8 6.6 8.5 16.6 
1 22.7 33.3 45.6 68.2 74.5 105.4 
2 18.0 26.3 37.8 52.6 57.8 78.2 
3 11.3 13.5 16.0 17.0 17.8 25.0 
l 16.7 22.8 36.6 40.6 68.3 66.8 100.8 
2 14.7 20.3 33.2 39.8 57.8 54.3 89.3 
3 10.7 11.0 18.0 17.0 13.5 11.8 14.0 
1 27.7 49.8 60.2 95.8 108.6 
2 24.7 41.3 52.8 74.4 94.0 
3 19.3 27.8 29.8 12.4 29.4 
91.8 129.1 
78.0 104.8 
19.3 17.4 
96.8 133.0 
88.5 117.4 
57.5 53.2 
84.8 129.4 
77.3 103.0 
36.8 29.2 
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the two-ear character and developmental homeostasis. 
The cob elongation patterns of each of the three types of crosses 
a r e  p r e s e n t e d  i n  F i g u r e s  1 1 ,  1 2 ,  a n d  1 3 .  T h e  s e c o n d  c o b s  i n  t h e  1 x 1  
crosses, Figure 11, usually never competed favorably with the top ears. 
The second ears in the lxl type crosses showed the poorest development 
o f  t h e  t h r e e  t y p e s  a n d  f e w  s e c o n d  e a r s  w e r e  h a r v e s t e d  f r o m  t h e  l x l  
hybrids. The third ears elongated very little during the period of the 
study. The lxl plants that produced a harvestable second ear usually 
were associated with a reduced stand within a hill or an adjacent hill. 
These results support the information found in the exploratory study. 
If two-ear development is a mechanism of developmental homeostasis, the 
lxl type would rank lowest among the three types for this character. 
The second cobs in the 1x2 type crosses, Figure 12, usually com­
pet e d  m o r e  f a v o r a b l y  w i t h  t h e  t o p  e a r s  t h a n  t h e  s e c o n d  c o b s  i n  t h e  l x l  
crosses. However, there appeared to be a gradual loss of ability to 
compete with the top ears as the plants approached anthesis. The second 
cobs in the 1x2 type crosses on the average showed a greater degree of 
development than those in the lxl hybrids and usually some second ears 
were harvested from the 1x2 hybrids, Table 3. The variability exhibited 
for the expression of the two-ear character among the 1x2 crosses could 
be useful in selection work. There was little growth of the third ears 
during the period of the study. On the basis that development of two ears 
is a developmental homeostatic mechanism, the 1x2 would be expected to 
be superior to the lxl crosses for this character. 
The second ears in the 2x2 type crosses, Figure 13, usually competed 
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Figure 11. Cob elongation of top three ears of the lxl type crosses, 
for 15 days before the first ear silked. 
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Figure 12. Cob elongation of top three ears of the 1x2 type crosses, 
for 15 days before the first ear silked. 
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Figure 13. Gob elongation of top three ears of the 2x2 type crosses, 
for 15 days before the first ear silked. 
Table 3» Per cent plants with second ears, pounds per second ear and per cent of total yield due 
to second ears for 24 single crosses grown at Ames in 1962 
8,000 plants per acre 12,000 plant: 5 per acre 16,000 plants per acre 
51 plants Lbs./ Second ears $ plants Lbs./ Second ears # plants Lbs./ Second ears 
Hybrid with second as $6 of with second as y> of with second as $> of 
2 ears ear total yield 2 ears ear total yield 2 ears ear total yield 
1 x 2  t y p e  
C103 x HD2158 15.0 .38 5.3 2.2 .3 .7 0 0 0 
C103 x HD2244 0 0 0 0 0 0 0 0 0 
C103 x HD2271 0 0 0 0 0 0 0 0 0 
C103 x HD2418 11.9 .41 4.9 0 0 0 0 0 0 
C103 x B58 18.6 .35 6.4 0 0 0 .9 .2 .2 
C103 x B59 5-1 .50 2.5 0 0 0 0 0 0 
HY x HD2158 36.7 .34 13.3 6.9 .30 3.7 .9 .3 .3 
HY x HD2244 5.3 .20 1.0 0 0 0 0 0 0 
HY x HD22?1 15.8 .24 3.8 3.4 .43 1.6 0 0 0 
HY x HD2418 50.0 .38 19.1 23.9 .27 7.5 5.3 .25 1.7 
HY x B58 26.? .33 8.5 2.3 .25 .7 0 0 0 
HY x B59 25.0 .40 10.4 13.6 .23 3.8 0 0 0 
2 x 2  t y p e  
R71 x HD2158 93.2 .38 34.2 54.1 .29 I8.7 1.7 .25 .7 
R?1 x HD2244 95.0 .43 37.3 67.4 .21 16.7 2.5 .27 1.0 
R71 x HD2271 96.7 .30 27.5 29.0 .18 4.6 0 0 0 
R?1 x HD2418 100.0 .44 41.4 44.8 .21 12.9 2.6 .30 1.2 
R?1 x B58 76.3 .28 22.0 14.0 .22 4.2 0 0 0 
R71 x B59 96.6 .34 31.8 39.6 .20 10.7 0 0 0 
B60 x HD2158 98.3 .40 39.9 74.4 .27 25.6 9.5 .18 2.7 
B60 x HD2244 83.1 .30 29.2 41.4 .18 10.4 7.0 .19 2.2 
B60 x HD2271 78.0 .34 28.3 25.8 .20 6.8 1.7 .25 .7 
B60 x HD2418 80.0 .35 31.9 18.4 .20 6.9 .9 .3 .4 
B60 x B58 51.7 .29 18.8 15.1 .24 5.6 2.7 .23 1.1 
B60 x B59 78.3 .40 34.6 52.3 .20 13.8 5.3 .15 1.2 
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favorably with the top ears throughout the two-week period before silking. 
F r e q u e n t l y  b o t h  e a r s  s i l k e d  t h e  s a m e  d a y .  T h e  s e c o n d  e a r s  a m o n g  t h e  2 x 2  
c r o s s e s  s h o w e d  a  g r e a t e r  d e g r e e  o f  d e v e l o p m e n t  t h a n  t h o s e  a m o n g  t h e  1 x 2  
crosses and more second ears were harvested from the 2x2 hybrids, 
Table 3» The 2x2 crosses also exhibited variability for expression of 
the two-ear character which could be useful in selection work. The third 
ear among the 2x2 crosses usually grew more than the third ears in the 
1 x 1 or 1 x 2 crosses. The information indicates that 2x2 crosses 
would exhibit the most developmental homeostasis if such a mechanism can 
be associated with the two-ear character. 
The cob elongation patterns of six individual hybrids are presented 
in Figures 14-19. The data for these figures are presented in Table 2. 
HT x B37, Figure 14, is an extreme of the lxl type which shows drastic 
suppression of the second ear from the two-week period before silking. 
This hybrid did not produce any second ears. C103 x Ml4, Figure 15, is 
a 1 x 1 cross in which the second ear competed with the top ear until 
four to six days before silking. Neither of the lxl crosses produced 
any harvestable second ears; however, the information suggests that under 
very favorable environmental conditions the C103 x Ml4 might produce some. 
The variability for second-ear development shown among the lxl type 
crosses could be important if a selection program was initiated for two-
ear types because basically all of the available Corn Belt germ plasm is 
of the lxl type. The information suggests that material such as C103 
x M14 would make a greater contribution than material such as HT x B37 
toward increasing the gene frequency for the two-ear character. The 
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Figure 14. Cob elongation of top three ears of HY x B37, for 15 days 
before the first ear silked. 
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Figure 15. Cob elongation of top three ears of C103 x M14, for 13 days 
before the first ear silked. 
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Figure 16. Cob elongation of top three ears of C103 x HD2244, for 15 
days before the first ear silked. 
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Figure !?• Cob elongation of top three ears of HY x HD2158, for 15 days 
before the first ear silked. 
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Figure 18. Cob elongation of top three ears of R?1 x HD2271, for 13 days 
before the first ear silked. 
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Figure 19. Cob elongation of top three ears of B60 x HD2158, for 11 days 
before the first ear silked. 
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differential response in different environments of the lxl type hybrids 
currently being produced in the Corn Belt may be partly associated with 
the degree of second-ear development. 
C103 x HD2244, Figure 16, is an extreme of the 1x2 type which shows 
the second cob developing in an erratic manner. Although these cobs made 
considerable growth, no harvestable second ears were produced, Table 3« 
The fluctuations observed may be related to the temperature and rainfall 
pattern, Appendix Table 6b. The performance of this cross suggests that 
the gene dosage was too low for the phenotypic expression of the two-ear 
character. HY x HD2158, Figure 17, is a 1 x 2 cross in which the second 
ear consistently competed with the top ear except during one two-day in­
terval four to six days before silking. Harvestable second ears were 
produced on 36.7 per cent of the plants at the 8000 plant population, 
accounting for 13.3 per cent of the total yield, Table 3« At the 12,000 
plants per acre population, 6.9 per cent of the HY x HD2158 plants pro­
duced second ears, accounting for 3.7 per cent of the total yield. The 
variation shown among the 1x2 type crosses for second-ear development 
may be important for selection work as discussed in relation to the 
variability shown among the lxl crosses. 
R71 x HD2271, Figure 18, is a 2 x 2 cross in which the second ears 
competed favorably with the top ears except during the interval four to 
six days before silking. This is the same kind of developmental pattern 
observed for the 1x2 cross, HY x HD2158; however, in the R71 x HD2271 
cross 93.2 per cent of the plants produced second ears, accounting for 
34.2 per cent of the total yield at the 8,000 plants per acre population, 
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Table 3» At the 12,000 plant population 54.1 per cent of the Rfl x HD22?1 
plants produced second ears, accounting for 18.7 per cent of the total 
yield. Although the second ears in R?1 x HD2271 cross were suppressed at 
one interval, the reduction in ear production was not as much as observed 
in the 1x2 cross, HY x HD2158, which showed a similar second-ear growth 
pattern. A certain level of recessive genes is suggested as being neces­
sary for the possible expression of the character. A 2 x 2 type cross 
appears to increase the chance of having the character expressed. B60 
x HD2158, Figure 19, is a 2 x 2 cross in which the second ears competed 
favorably with the top ears at all times. The data in Table 3 show that 
at the 8,000 population 98.3 per cent of the plants produced second ears, 
accounting for 39.9 per cent of the total yield. At the 12,000 plant 
level 74.4 per cent of the plants produced second ears, accounting for 
25.6 per cent of the total yield; and at the 16,000 level 9.5 per cent of 
the plants produced second ears, accounting for 2.7 per cent of the total 
yield. The two crosses, R71 x HD2271 and B60 x HD2158, show that varia­
bility exists in the 2x2 type crosses which could be valuable in se­
lection work for two-ear plants. 
Sampling errors may account for some of the fluctuations in second-
ear growth patterns in Figures 14-19. At times the second ear measurements 
were shorter than the measurements made two days before on samples of 
second ears from the same cross. It appears that measurements on a larger 
sample would be desirable. 
The data on the yield of second ears in Table 3 indicate that some­
thing happened to potential second ears during the development of the 
4? 
plant. Although no exact standard is available to indicate when second 
ears fail to compete with the top ears, in this study it appears to be 
closely associated in the lxl and 1x2 crosses with any given two- or 
three-day period before silking during which the top ear elongated twice 
as much as the second ear. 
Failure of the second ear to compete favorably during any given 
perio d  a p p e a r s  t o  b e  s u f f i c i e n t  t o  c a u s e  s u b s e q u e n t  a b o r t i o n  i n  t h e  l x l  
and 1x2 crosses even if a very favorable environment exists after this 
critical period as Bauman (i960) suggested. It was shown in the explor­
atory study that the lxl cross and some of the 1x2 crosses failed to 
produce any second ears even if the second ears silked when an abundant 
supply of pollen was available. Some 2x2 crosses showed second-ear 
suppression about five days before silking, Table 2; however, all these 
crosses produced some harvestable second ears. The second ears among 
the 2x2 crosses did not show suppression because of top-ear dominance 
until much later than the lxl and 1x2 types, and apparently were able 
to take advantage to some degree of the favorable environment after the 
drouth from June 10 to July 12. Second-ear abortion appeared to be 
initiated among the lxl and 1x2 crosses approximately ten days before 
silking, and five days before silking, if any, among the 2x2 crosses. 
In this study abortion initiation, if any, appeared to be associated 
with a prolonged, hot drouth during the first 12 days of July. With the 
exception of the HY x B59 cross, in every hybrid which failed to produce 
second ears, the abortion appeared to be initiated during the drouth 
period according to the criteria used for abortion initiation. Sass (I960) 
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ascribed the failure of corn plants to develop second ears to factors 
associated with competition prior to and after anthesis. The information 
here suggests that the factors associated with competition prior to 
anthesis are most frequently the limiting factors. 
No difference for second-ear development was observed between the 
testers C103 and HY among the lxl crosses. HY enhanced some second-ear 
development among the 1x2 crosses. No difference was observed between 
the testers R71 and B60 among the 2x2 crosses. In the exploratory study 
some differences were observed for different testers that are not evident 
here which may be ascribed to a difference in performance of the geno­
types in the two years. Nursery plantings of two-ear Corn Belt inbreds 
have not consistently expressed the two-ear character from year to year. 
Statistical tests of significant differences between testers will be 
made in Part II along with a statistical analysis of the variation within 
and between types of crosses for stability of yield. 
Prevention of Pollination of Top Ears 
The most significant observation made in the study of preventing 
top-ear pollination was on the plants from which the shoot bags were never 
removed from the top ear shoot. The plants in every lxl and 1x2 single 
cross which received this treatment were barren. Conversely, the plants 
in every 2x2 single cross which had the same treatment produced a normal 
harvest able ear at the axil below the bagged shoot. These same 2x2 hy­
brids had very poor second-ear development, accounting for only 11.4 per 
cent of the total yield at the 12,000 plants per acre population, in a 
yield trial experiment conducted under comparable conditions in adjoin­
ing plots. The 2x2 hybrids demonstrated an inherent flexibility by 
producing one normal ear in spite of having the top ear shoot permanently 
bagged. The lxl and 1x2 hybrids were inflexible and unable to pro­
duce a harvestable ear. Such a capacity to react differently can be 
directly related to the genetic potential of the component inbreds in 
the single crosses. All single crosses which produced a harvestable ear 
when the top-ear shoot was permanently bagged were crosses of inbreds, 
both of which possessed the two-ear potential. 
The ears usually appeared to be normal at harvest time on the plants 
from which the bag was removed from the top ear at two, four and six days 
after silking. It was questionable if the ears were normal on the plants 
that were bagged for eight days. Preventing pollination of the top ear 
may be a useful method to evaluate crosses for two-ear development. The 
experimental design used did not permit a critical comparison of the ef­
fect of temporarily bagging the top ears. It appears that bagging 
treatments of ten and twelve days should be added in future experiments. 
Also, there should be delayed planting of corn in the design to insure 
that there is adequate pollen available when the bags are removed, 
particularly for the eight, ten and twelve day treatments. 
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PART II. PERFORMANCE OF TWO-EAR TYPE OF CORN BELT MAIZE 
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REVIEW OF LITERATURE 
The literature is devoid of information on agronomic performance of 
two-ear corn hybrids which are adapted to the Corn Belt. This is not 
surprising in view of the fact that farmers and plant breeders have se­
lected against two-ear types in the Corn Belt for years ; consequently, 
there have not been such studies. At present, the potential of two-ear 
Corn Belt hybrids is unknown. Recently corn breeders have introduced 
southern prolific types into the Corn Belt and found that they are poorly 
adapted. 
Corn Belt open-pollinated varieties, no longer commercially planted 
except in fringe areas, apparently have some genes for the two-ear char­
acter. Gardner (1961), reporting results of mass selection in an open-
pollinated variety of corn, Hays Golden, showed an average gain in yield 
for the first four cycles of 3.9 per cent per generation. Gardner made 
no comment about prolificacy in. his report, but Lonnquist (1961) in dis­
cussing this work stated, "A rather marked change in prolificacy has been 
noted in the selected populations. Hays Golden is typically a single-
eared variety. A count of selected plants in the I960 harvest (generation 
5) showed 80 per cent to have two or more ears." Gardner (1961) used ir­
rigation to eliminate moisture stress in genotypic expression. This would 
tend to enhance second-ear development. 
There is some pertinent literature on the performance of Southern 
types which are usually inherently prolific. Most studies were designed 
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to study differences in yield per se; however, these reports usually pro­
vide some information concerning homeostasis of prolifics. Also, some 
suggestions and related information were found which may be useful in 
developing breeding procedures for incorporating prolific germ plasm into 
Corn Belt maize. 
Zuber al. (I960) compared the yields of five prolific and six 
single-ear hybrids grown at three locations in Missouri during 1955, 1956, 
and 1957 at population levels of 8,000, 12,000 and 16,000 plants per acre. 
A comparison of the mean yields of all prolifics versus all single-ear 
hybrids over years and locations for each of the three population levels 
showed a small range in yields (88 to 9^ bushels per acre) for the pro­
lific hybrids. 5y contrast, the single-ear group ranged from about 78.5 
bushels per acre at the 8,000 rate to 91 at the 12,000 rate. One of the 
prolifics, Dixie 33» appeared to give a constant yield over the three 
rates of planting when averaged over locations and years. They stated 
that the narrow range in yield of Dixie 33 over all years and all locations 
is striking and of considerable practical importance. Although the rate x 
hybrid interaction was shown to be significant at the 1 per cent level, 
the authors concluded that prolific hybrids appear to be more consistent 
in high yield performance regardless of planting rate. 
Josephson (1957) commented that prolificacy seems to be a desirable 
characteristic in selection work at Tennessee. He has found that hybrids 
capable of producing more than one ear per plant can better adjust to 
fertility and available moisture. This permits higher yields to be made 
from thinner stands than are possible with single-ear hybrids. These thin­
ner stands tolerate drouth with less damage than can thicker stands. He 
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presented data which showed that at high populations (16,000 plants per 
acre), prolific hybrids significantly outyielded the single-ear hybrids 
in a test of certain early and full-season prolific and single-ear hybrids 
produced at 8,300, 12,446, and 16,600 plants; however, Long (1953) re­
ported highest yields were obtained in Tennessee with full season, white, 
prolific hybrids. Josephson found that the prolific hybrids exhibited a 
sharp reduction in average number of ears per plant from the 8,300 to the 
12,400 plant rate and leveled off to an average of only one ear per plant 
at the l6,600 rate. The single-ear hybrids remained relatively constant 
in number of ears per plant although there was some tendency for barren­
ness at the 16,600 plant rate. 
Josephson (1961) concluded that the greatest advantage of prolific 
hybrids appears to be their ability to produce at least one good ear on 
each stalk with high rates of planting. He also presented data to show 
that all inbreds of a hybrid must have the two-ear tendency for the 
hybrid to be completely prolific. 
The general environmental conditions affecting corn production in 
the South are known to be more variable than those found in the Corn Belt. 
Freeman (1955) at Georgia pointed out that the prolific tendency in hy­
brids in the South gave varieties adaptability to wide fluctuation in 
soil fertility and plant population. He commented that under conditions 
of high population, crowding will produce single earedness even on pro­
lific hybrids, but nevertheless, evidence indicates that barrenness would 
be less likely to appear in prolifics than in single-eared strains under 
these conditions. Stringfield and Thatcher (1947) made a similar obser­
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vation, finding that prolifics were at less disadvantage in high popula­
tions than single-ear types. 
Bauman (I960) studied the relative yields of first and second ears 
of semi-prolific Southern corn hybrids in Georgia. Indigenous com 
varieties in the South normally tend to be prolific. Bauman stated, "The 
primary advantage of prolific hybrids is their flexibility in adapting 
their production, with a minimum plant population, to the wide range of 
yield levels in the South. It is doubtful whether prolific types are 
physiologically more efficient than non-prolific types." He suggested 
that length of growing season, day length, temperature, original germ 
plasm and other factors may be involved in prolificacy. In a comparison 
of the yields of first and second ears of Dixie 18 hybrid corn on four 
dates of planting at Tifton, Georgia in 1956, the total yield per plant 
from the latest two planting dates was significantly greater than from 
the two early dates. This difference resulted mostly from a greater fre­
quency of second ears. The second ears were slightly but not significantly 
heavier in the later dates. In a three year test of a single cross F44 x 
F6 with different spacings, wider spacing in all three years gave greater 
frequency and size of second ears and therefore, a larger second-ear yield 
per plant. Wider spacings gave virtually no increase in first-ear yield. 
First ears appeared to reach a maximum weight of about 200 grams. The 
first and second-ear yields of 100 double-cross hybrids at three locations 
indicated that (a) the hybrids differed more in second-ear yields than in 
either first-ear or total yield; (b) variations in second-ear yield ac­
counted for most of the yield differences within hybrids at the three 
locations; (c) hybrids with large second-ear yields tended to have 
smaller first ears. These experiments showed that most of the yield 
variations resulted from differences in second-ear yield when a signifi­
cant number of second ears was produced. First-ear yield was relatively 
unaffected by environment unless the crop was so poor that few second 
ears developed. Variations in second-ear yields resulted primarily from 
differences in number rather than size. The plants tended to develop a 
full-sized ear, and arqr additional yield came largely from second ears. 
The two-ear potential is evident some time before silking, but subsequent 
environment determines whether two ears are actually produced. 
Stringfield (1961) cites the contributions of non-prolific corn in­
bred lines versus medium prolific lines to ear production and grain yields 
in single crosses grown at two locations in Ohio in 1957. In heavy stands 
(18,000 plants per acre), where each plant is under crowding stress, non-
prolificacy in parent inbred lines was associated with barrenness and 
relatively low yields in hybrids (single crosses). A moderately prolific 
inbred line usually produced a second ear under favorable growth con­
ditions. The prolificacy potential contributed by one or both of the 
parent inbred lines had the effect of lowering the incidence of barren­
ness, rather than putting more than one ear on a plant. Stringfield dis­
cussed new hybrids for the nineteen sixties; "the step-up in potential 
prolificacy will mean less barrenness at the heavy stands and in other 
conditions of heavy stress on individual plants." Data were shown to 
demonstrate a general quality which was associated with prolificacy. Of 
particular interest is the performance of two non-prolific inbreds C103 
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and HY in single-cross combinations with non-prolific inbred 0H29 and a 
medium prolific inbred OH43. 
Acre Grain Yields Ears per 100 Plants 
Non- Medium Non- Medium 
prolific prolific prolific prolific 
0H29 0H43 0H29 OH43 
bu./A bu./A No. No. 
Non-prolific C103 95 116 77 97 
Non-prolific HI 92 126 86 102 
Southern type corn has a tendency to be prolific whereas Corn Belt 
corn plants typically produce only one harvestable ear. Stringfield ad­
vanced the thought that for some reason, may be because corn was not the 
major crop, Southern farmers tolerated a higher degree of prolificacy than 
did Corn Belt farmers down through the years. 
Lang et al. (1956) studied nine single-cross hybrids grown in 1952 
and 1953 at 4, 8, 12, 16, 20 and 24 thousand plants per acre in Illinois. 
Eight of the nine hybrids included a common inbred, W9, which enabled 
the contribution of individual inbreds to be evaluated. Hybrids which 
showed a tendency to be multiple-eared at low population rates had the 
lowest per cent of barren stalks at the high plant populations. Highest 
yields were obtained when the ear weight averaged 0.54 of a pound. 
Josephson (1961) stated that the development of prolific hybrids 
for the Corn Belt will be more difficult than in the South because of 
the absence of indigenous prolific germplasm. He stated that high number 
of ears per plant is strongly associated with both late maturity and white 
endosperm. The method used in the Tennessee program has been to select 
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for both characters in each generation of inbreeding. Bagshaw and Rossman 
(i960) used this method with similar germplasm in Michigan and reported 
obtaining some relatively early maturing lines that produced up to 77.8 
per cent two-eared plants in test crosses with 0H51 x 0H26. Josephson 
suggested that since yellow hybrids are grown almost exclusively in the 
Corn Belt, prolificacy from red-cob yellow sources should be used to (1) 
eliminate the possibility of diluting pigmentation in the selections, 
(2) assure obtaining red-cob selections and (3) eliminate apparent link­
age between prolificacy and the Y allele found by Chao (1959)• Josephson 
suggested the use of early maturing germplasm even though some prolificacy 
may have to be sacrificed. And should prolific hybrids prove feasible for 
the Corn Belt, attempts should be made to develop early prolific synthetics 
from crosses between southern prolifics and Corn Belt single-ear types. 
Successive inter-crosses among the earliest two-ear plants should eventual­
ly combine both characters. He suggested selecting under reduced plant 
competition with high fertility and test-cross at a relatively early stage 
with a single-ear tester. 
Bauman (1959) suggested that since prolific hybrids produce few 
barren plants at high populations, the introduction of prolific germ plasm 
into Com Belt hybrids may be desirable. Introduction of prolific germ 
plasm into Corn Belt hybrids may make possible further yield increases 
with still higher plant populations. Hybrids may be developed from Com 
Belt germ plasm that are adapted to high populations but perhaps not to 
the extent as that of hybrids with prolific germ plasm. The use of 
Southern prolifics would also bring in some desirable genetic diversity. 
57 
Tatura (195^) while discussing breeding for drouth and heat tolerance 
stated that specific attention must be given to selection for a strong 
tendency to produce ear shoots. He also had observed that the most suc­
cessful strains seem to be those that often produce two ears per plant 
under favorable conditions. 
Robinson et al. (1951) studied in North Carolina the genotypic and 
phenotypic correlation in prolific corn and their implications on selection 
and found that ears per plant had the highest positive genetic correlation 
with yield of all characters (.819). The characters studied were plant 
height, ear height, husk extension, husk score (length and tightness), 
ears per plant, ear length, ear diameter and yield of ear corn. Plant 
height had the next highest positive genetic correlation with yield. They 
recognized that yield per se is not a satisfactory measure of economic 
value in corn but stated that giving positive weight to number of ears 
and plant height will contribute to rate of genetic improvement for yield. 
Chao (1959), using a paracentric inversion, found a strong positive 
correlation between yield and ear number. He found certain inbred lines 
possess genes in the long arm of chromosome 3 which give an increase in 
ear number and yield. However, the expression of these genes varies with 
the genie background and environmental conditions. Chao also found the 
alleles for lateness and high ear number linked with the y allele and the 
alleles for earliness and low ear number linked with the Y allele. 
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MATERIALS AND METHODS 
Field Procedures 
A logical extension of the 1961 ear development study of corn in 
this thesis would be an agronomic study involving similar material. 
Single crosses classified into three types based on the inherent number 
of harvestable ears produced by the component inbreds were investigated 
in agronomic studies at the Agronomy Farm near Ames, Iowa, and near 
Ankeny, Iowa, in 1961 and 1962. Twelve single crosses of each of the 
following types: one-ear x one-ear, one-ear x two-ear, and two-ear x 
two-ear, hereafter referred to as 1 x 1, 1x2, and 2x2 respectively, 
were compared at four stand levels: 7,540, 11,760, 15,580, and 19,600 
plants per acre, hereafter referred to as 8,000, 12,000, 16,000, and 
20,000 plants per acre. There were six inbred lines within each type 
which were crossed with two tester lines. The four planting rates were 
equally spaced variables which facilitated the computation of regression 
coefficients. 
A split-plot field design was used with population levels as whole 
plots and hybrids as sub-plots in a randomized complete block design. 
Three replications were planted at each location each year. No compar­
ison between the four population levels was desired; therefore, the main 
plots were not randomized, and this facilitated the mechanics involved 
in the field work. The hybrids within each of the four population levels 
were randomized. A new randomization of hybrids was used for each exper­
iment . 
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A plot consisted of a single row 400 inches long with 40 inches be­
tween rows. Although different in shape, this plot size is equal in area 
to the plot size currently used in the yield trial comparisons in the Iowa 
State University corn project, which is two rows 200 inches long with 40 
inches between rows, referred to as a 2 x 5 plot. The exact planting 
rates per acre, number of hills per plot, number of plants per plot, num­
ber of plants per hill, and distance between hills were: 
Planting rate Hills Plants Plants Distance 
plants/acre per per per between 
plot Dlot hill hills (in.) 
7,840 10 20 2 40 
11,760 15 30 2 25.7 
15,680 19 40 2* 20 
19,600 25 50 2 15 
*3 plants in end hills 
The Ames location was hand planted on May 2 in 1961 and May 3 in 
1962. The Ankeny location was planted on May 4 in 1961 and 1962. One 
extra kernel was planted in each hill at planting and the extra plant 
was removed to give the desired stand when the corn was about 20 inches 
high. Counts for plants per plot recorded prior to harvest showed that 
final stands in all yield trials were excellent. 
Farm practices of seed bed preparation, planting date, cultivation, 
and insect control were in accordance with those normally accepted as 
desirable for the production of corn. Fertilizer at the rate of 240 
pounds per acre of 5-20-10 and 100 pounds per acre of elemental nitrogen 
was applied at Ankeny in 1961 and 1962. Nitrogen deficiency symptoms 
were observed in the Ankeny experiment in 1961. At Ames in 1961 and 1962, 
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200 pounds per acre of 5-20-10 and 60 pounds per acre of elemental 
nitrogen were applied. In 1962, supplemental nitrogen at the rate of 
33 pounds per acre of elemental nitrogen was applied to the Ames test on 
June 20 and at Ankeny on June 21. The nitrogen was applied with a Planet 
Jr. Number 300A sower with the regulator plate set at the large hole op­
posite setting number 3^. 
The harvesting of all plots was by hand, and the weights in pounds 
per plot of the first and second ears and total weight were recorded. 
Also, the number of second ears per plot was recorded. 
Grain samples for moisture determinations were taken at harvest time, 
after weighing, from a random sample of 12 ears from each plot. Two ker­
nel rows were removed from each of the 12 ears, mixed, and a one-pint 
sample of grain was taken from this shelled composite. All moisture de­
terminations were made in a Tag-Heppenstall electric moisture meter. Area 
moisture conversion tables were used to convert the plot field weight of 
ear corn at the determined moisture content to yield in pounds per plot 
of shelled corn at a uniform 15«5 per cent moisture. 
Data on daily maximum temperature and daily precipitation at Ames 
and Ankeny for May, June and July in 1961 and 1962 are presented in the 
appendix, Tables 6a, 6b, 7&, 7b. These data were obtained from the 
monthly reports of Iowa Glimatological Data prepared by the United States 
Department of Commerce, Weather Bureau, and the Iowa Department of Agri­
culture. The growing conditions for the 1961 experiments were close to 
optimum whereas the growing conditions for the 1962 experiments were 
average. 
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Statistical Procedures 
The adjusted yields in pounds per plot were used in computing an 
analysis of variance of these data for each of the four individual ex­
periments. The form of the analysis of variance for an individual ex­
periment is: 
Source of variation Degrees of freedom 
Replications 2 
Rates 3 
Error a 6 
Hybrids 35 
Among types 2 
Within l x l  1 1  
Within 1 x 2  1 1  
Within 2 x 2  1 1  
Hybrids x rates 105 
Types x rates 6 
Rates x within (l x 1) 33 
Rates x within (1 x 2 )  33 
Rates x within (2 x 2) 33 
Error b 280 
Bartlett's (1937) test of homogeneity of variances was applied to 
the error b mean squares of the four experiments. The test indicated 
that the experimental error variances could be considered to be the 
same in all experiments at the .05 level of probability, consequently, 
it was appropriate to proceed with a combined analysis of variance of 
the data. 
The hybrids and rates are considered fixed variables and the years 
and locations random variables in the combined analysis. The form of 
the combined analysis with the expectations of mean squares is on the 
following page. 
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Source of Degrees of 
variation freedom 
Years (Y) 1 o| 
Locations (L) 1 o| 
Y x L 1 oi 
Error a 8 o§ 
Rates (P) 3 0§ 
Y x P 3 0§ 
L x P 3 o§ 
Y x L x P 3 o§ 
Error b 24 o§ 
Hybrids (H) 35 o§ 
H x Y 35 0§ 
H x L 35 0§ 
H x Y x L 35 o| 
H x P 105 o| 
H x P x Y 105 0§ 
H x P x L 105 OQ 
H x P x Y x L  1 0 5  o f  
Error c 1120 o§ 
Expectations of mean squares 
+ rph Gp]_ + rlph 
+ rph o^i + ryph of 
+ rph 0^ 
+ rh oflp + ryh + rlh Opy + rylh o| 
+ rh °ylp + rlh Opy 
+ rh 4lp + ryh 
+ rh <#lp 
+ rP °hyl + ryp Ohi + rip 0§y + rylp 
+ rp 0hyl + rip Ohy 
+ rp °hyl + ryp cgi 
+ rP °hyl 
+ r °lpyl + ry °hpl + rl °hpy + ^  4p 
+ r °hpyi 
+ r °hpyl + ry Ohpl 
+ r dipyl 
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F tests of significance of mean squares in the combined analysis 
were made as follows: 
(a) The hybrids x rates x years x location interaction and sub­
divisions were tested against the error c. 
(b) The hybrids x rates x locations interaction was tested against 
the hybrids x rates x years x locations interaction. The subdivisions of 
the hybrids x rates x locations interaction were tested against the cor­
responding terms in the four factor interaction. 
(c) The hybrids x rates x years interaction was tested against the 
four factor interaction. The subdivisions of the hybrids x rates x 
years interaction were tested against the corresponding terms in the 
four factor interaction. 
(d) The hybrids x rates interaction and component subdivisions were 
tested by an approximate F test described by Cochran and Cox (1957. P« 567). 
(e) The hybrids x years x locations interaction and component sub­
divisions were tested against the error c. 
(f) The hybrids x locations interaction was tested against the hybrids 
x years x locations interaction. The subdivisions of the hybrids x loca­
tions were tested against the corresponding terms in the hybrids x years 
x locations interaction. 
(g) The hybrids x years interaction was tested against the hybrids 
x years x locations interaction. The subdivisions of the hybrids x years 
interaction were tested against the corresponding terms in the hybrids x 
years x locations interaction. 
(h) Hybrids and component subdivisions were tested by an approximate 
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F test described by Cochran and Cox (1957» p. 567). 
(i) The years x locations x rates interaction was tested against 
error b. 
(j) The locations x rates interaction was tested against years x 
locations x rates interaction. 
(k) The years x rates interaction was tested against years x 
location x rates interaction. 
(1) The rates main effect was not tested because the rates were not 
randomized. 
(m) The years x locations interaction was tested against error a. 
(n) The locations main effect was tested against the years x loca­
tions interaction. 
(o) The years main effect was tested against the years x locations 
interaction. 
Throughout the presentation and discussion of the data only those 
differences found to be at least statistically significant at the .05 
level of probability will be considered to be real differences. 
The four population rates were equally spaced independent variables. 
To study the trend of the dependent variable, yield, across the four 
rates, regression coefficients for the linear, quadratic and cubic com­
ponents were computed for the combined data and each experiment as out­
lined by Le Clerg (1957)• To facilitate the computation of the regres­
sion coefficients, the following orthogonal polynomial coefficients were 
used for the four rates: 
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Plant Population 
8,000 12,000 16,000 20,000 
Linear -3 -1 +1 +3 
Quadratic +1 -1 -1 +1 
Cubic -1 +3 -3 +1 
Duncan's Multiple Range Test (1955) was used to detect differences 
among the linear, quadratic and cubic regression components among types, 
testers within a type and lines within a tester within a type. Error b 
was used as an error in these tests in the individual experiments and 
a pooled error was used in testing these regression values in the com­
bined data. 
Linear and quadratic regression lines were fitted to the rate means 
of the combined data over each type of cross using the following formula: 
Linear 
ï  = B c + B l ^ l  
Quadratic 
Y = B0 + B1%1 + 
A 
where Y = predicted Y value for any given rate 
Bq = mean of the Y values 
B]_ = linear regression coefficeint 
Bg = quadratic regression coefficient 
^ = orthogonal polynomial values given above 
Per cent plants which produced second ears was computed by dividing 
the total number of second ears for each hybrid at a given stand level by 
the respective final stand count. The per cent of the total yield due to 
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second ears was computed by dividing the total field weight of second 
ears for each hybrid at a given stand level by the respective total field 
weight. This assumed no differences between first and second ears for 
moisture and shelling percentage. The average weight per plant was com­
puted by dividing the total adjusted yield for each hybrid at a given 
stand level by the respective final stand count. 
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RESULTS AND DISCUSSION 
The results and discussion begin with a presentation of the evidence 
and discussion of the relative stability of the three types of single 
crosses studied. This involves a detailed analysis of the types x rates 
interaction. The combined analysis data are used, which makes the approach 
general. Comparable data for each of the individual experiments are pro­
vided in the appendix, Tables 8-18. The other significant genotype x en­
vironment interactions found in the combined analysis of variance are 
discussed. Some of the implications that two-ear germ plasm may have on 
basic research and farmer production are discussed. An assumption is made 
that the two-ear character is desired in Corn Belt maize, and some pos­
sible methodology is given for incorporating two-ear germ plasm into Corn 
Belt maize. The discussion is concluded with some thoughts on the yield 
potential of two-ear types. 
The combined analysis of variance for the yields per plot is pre­
sented in Table 4. The most important part of the analysis in regards 
to this study is the types x rates interaction, a subdivision of the hy­
brids x rates interaction, which was found to be significant at the .01 
level of probability. The significant types x rates interaction indicates 
that the three types of hybrids, lxl, 1x2 and 2x2, failed to give 
the same relative performance across the four planting rates, 8,000, 
12,000, 16,000 and 20,000 plants per acre. A trend analysis of the yields 
by type across the four planting rates will indicate the type in which the 
yields were the most consistent. 
The hypothesis to be tested is (1) that the 2x2 type crosses on 
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Table 4. Analysis of variance of yields in pounds per plot for 36 
single crosses combined for Ames and Ankeny, Iowa in 1961 
and 1962 
Degrees Sums 
of of Mean 
Source of variation freedom squares squares F value Sign 
Years 1 628.44 628.44 .47 NS 
Locations (loc.) 1 478.48 478.48 .36 NS 
Years x locations 1 1325.61 1325.61 88.08 ** 
Error a 8 120.41 15.05 
Rates 3 6940.33 2313.44 
3.44 Years x rates 3 117.26 39.09 * 
Locations x rates 3 119.53 39.84 3.51 * 
Years x loc. x rates 3 34.07 11.36 1.35 NS 
Error b 24 201.95 8.41 
Hybrids8 35 3536.57 101.04 6.95 ** 
Types 2 1195.60 597.80 14.73 NS 
l x l  11 1272.40 115.67 4.79 ** 
1 x 2  11 401.57 36.51 5.62 ** 
2 x 2  11 667.34 60.67 7-65 ** 
Hybrids x years 35 383.65 10.96 1.77 * 
Types x years 2 64.50 32.25 2.26 NS 
(1 x 1) x years 11 198.96 18.09 1.27 NS 
(1 x 2) x years 11 62.73 5.70 .90 NS 
(2 x 2) x years 11 57.53 5.23 1.04 NS 
Hybrids x location 35 156.06 4.46 .72 NS 
Types x loc. 2 18.60 9.30 •65 NS 
(1 x 1) x loc. 11 79.76 7.25 1.28 NS 
(1 x 2) x loc. 11 21.08 1.92 .30 NS 
(2 x 2) x loc. 11 36.94 3.36 .67 NS 
Hybrids x years x loc. 35 216.21 6.18 4.26 ** 
Types x years x loc. 2 28.52 14.26 9.83 ** 
(1 x 1) x years X loc. 11 62.50 5.68 3.92 ** 
(1 x 2) x years X loc. 11 69.53 6.32 4.36 ** 
(2 x 2) x years X loc. 11 55.41 5.04 3.48 ** 
aSub-plot coefficient of variation 6.7$. 
*F significant at the .05 level of probability. 
**F significant at the .01 level of probability. 
69 
Table 4 (Continued). 
Degrees 
of 
Source of variation freedom 
Sums 
of 
squares 
Mean 
squares F value Sign 
Hybrids x rates 105 1081.26 10.30 3.00 * *  
Types x rates 6 549.95 91.66 18.75 * *  
(1 x 1) x rates 33 309.31 9.37 2.15 * *  
(1 x 2) x rates 33 135.93 4.12 1.31 NS 
(2 x 2) x rates 33 86.21 2.61 1.88 * *  
Hybrids x rates x years 105 236.28 2.25 1.12 NS 
Types x rates x years 6 6.29 1.05 .11 NS 
(1 x 1) x rates x years 33 116.43 3.53 2.05 .  *  
(1 x 2) x rates x years 33 76.68 2.32 1.09 NS 
(2 x 2) x rates x years 33 37.33 1.13 .79 NS 
Hybrids x rates x loc. 105 193.98 1.85 .92 NS 
Types x rates x loc. 6 25.97 4.33 .47 NS 
(1 x 1) x rates x loc. 33 53.66 1.63 .95 NS 
(1 x 2) x rates x loc. 33 81.16 2.46 1.15 NS 
(2 x 2) x rates x loc. 33 33.74 1.02 .71 NS 
Hybrids x rates x years 
x loc. 105 210.05 2.00 1.38 * *  
Types x rates x years 
x loc. 6 55.45 9.24 6.37 * *  
(1 x 1) x rates X 
years x loc. 33 56.60 1.72 1.19 NS 
(1 x 2) x rates X 
years x loc. 33 70.34 2.13 1.47 *  
(2 x 2) x rates X 
years x loc. 33 27.94 .85 .59 NS 
Error c 1120 1620.28 1.45 
the average had the most consistent yield across the four planting rates 
in all environments. The results of this test of stability are related 
to two-ear development in the 2x2 type which the lxl and 1x2 types 
lack. 
The experimental design of the experiments permits the comparisons 
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necessary to test the performance of each type across the four rates. 
The four rates were equally spaced independent variables which facilitated 
the computation of regression coefficients that estimated the linear, 
quadratic and cubic component s present. The specific interest is (1) to 
determine whether the relationship between the yield and rates for each 
type can be regarded as linear or curvilinear and (2) to determine the 
relationship between the slopes of any existing trends. This poses the 
questions of what kind of regression lines can be fitted to the data and 
how do the slopes of these lines compare. The difference in elevation of 
the regression lines involves comparisons of yields per se, which will be 
discussed later. 
The yields in pounds per plot at the four planting rates and the 
linear and quadratic regression coefficients for thirty-six crosses are 
presented in Table 5« The results of Duncan's Multiple Range Test of 
the regression coefficients are also given. None of the cubic comparisons 
made differed and no data on this component are presented. 
The error term used in applying Duncan's Multiple Range test to the 
regression coefficients in the combined analysis was computed by pooling 
the sums of squares for the types x rates x years, types x rates x loca­
tions and types x rates x years x locations. The usual method to obtain 
this error is to add mean square of types x rates x years and mean square 
of types x rates x locations less the mean square of types x rates x 
years x locations; however, when the respective mean squares from Table 4 
were substituted, a negative mean square was obtained. Therefore, the two 
three-factor interaction terms were assumed to be zero and the three terms 
were pooled. 
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Table 5« Yields and linear and quadratic regression coefficients obtained 
for 36 single crosses grown at Ames and Ankeny in 1961 and 1962 
Yields pounds per plot Regression coefficients 
Single Plants per acre Stat. Quad- Stat. 
crosses 8,000 12,000 16,000 20,000 Mean Linear sign? ratic sign® 
C103 x Bl4 13.2 18.4 20.2 20.8 18.2 1.24 a -I.I7 a 
C103 x 38-11 15.1 18.6 19.0 18.9 17.9 .59 b - .89 a 
C103 x M-14 14.5 17.4 18.8 17.4 17.1 .51 b -1.09 a 
C103 x WF-9 15.8 19.3 20.0 19.5 18.7 .60 b -1.00 a 
C103 x 0H45 13.7 17.8 19.1 17.6 17.0 • 65 b -1.38 a 
C103 x B37 16.2 22.0 24.1 23.0 21.3 1.13 a -1.75 a 
C103 tester mean 14.7 18.9 20.2 19.5 
CO H
 .79 a -1.21 a 
HY x Bl4 14.3 17.4 18.6 19.0 17.3 .77 b - .66 a 
HI x 38-11 15.6 19.1 20.5 19.0 18.5 .58 b -I.27 a 
HY x M14 12.6 15.3 16.0 16.1 15.0 .57 b - .64 a 
HY x WF9 15.3 18.5 18.9 19.2 18.0 .61 b - .71 a 
HY x 0H45 14.0 18.6 20.4 19.7 18.2 .95 b -1.35 a 
HY x B37 14.7 19.6 22.5 23.0 19.9 1.39 a -1.13 a 
HY tester mean 14.4 18.1 19.5 19.3 
CO £
 .81 a - .96 a 
l x l  t y p e  m e a n  14.6 18.5 19.9 19.4 18.1 .80 a -1.09 a 
0103 x HD2158 15.2 20.3 22.2 23.2 20.2 1.29 a -1.00 a 
C103 x HD2244 15.7 20.4 22.9 22.4 20.3 1.13 a -1.29 a 
C103 x HD2271 16.4 21.3 23.3 23.1 21.0 1.10 a -1.27 a 
C103 x HD2418 13.9 18.7 21.2 21.1 18.7 1.21 a -1.22 a 
C103 x B58 14.8 19.5 20.8 20.4 18.9 .90 a -1.27 a 
C103 x B59 15.0 20.0 22.4 23.0 20.1 1.33 a -1.09 a 
C103 tester mean 15.2 20.0 22.1 22.2 19.9 1.16 a -1.19 a 
^Regression coefficient followed by letter "a" is significantly dif­
ferent from those regression coefficients not having "a"; those followed 
by "b" are significantly different from those not having nb" etc. using 
Duncan's Multiple Range Test at the .05 probability level. The following 
tests were made: (1) the three regression values for the three types of 
crosses were compared ; (2) the two regression values for testers within 
each type of cross were compared; and (3) the six regression values for 
the six lines within each tester were compared. 
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Table 5 (Continued). 
Yields pounds per plot Regression coefficients 
Single Plants per acre Stat. Quad- Stat, 
crosses 8,000 12,000 16,000 20,000 Mean Linear signï ratio signf 
HY x HD2158 14.? 18.7 21.4 21.8 19.1 1.21 a - .90 a 
HY x HD2244 14.6 18.4 20.4 19.7 18.3 .87 ab -1.11 a 
HY x HD2271 15.0 19.4 21.4 21.7 19.4 1.10 ab -1.04 a 
HY x HD2418 14.7 19.2 20.6 21.3 19.0 1.05 ab - .96 a 
HY x B58 15.0 19.4 19.4 19.4 18.3 .66 b -1.13 a 
HY x B59 15-5 18.5 20.7 21.6 19.1 1.03 ab - .54 a 
HY tester mean 14.9 18.9 20.7 20.9 18.8 .99 a - .95 a 
1 x 2  t y p e  m e a n  15.0 19.5 21.4 21.6 19.4 1.07 b -I.07 a 
R71 x HD2158 16.0 18.3 18.8 20.1 18.3 .65 a - .25 a 
R71 x HD2244 16.0 18.0 18.1 18.9 17.7 .44 a - .29 a 
R71 x HD2271 16.5 18.4 19.9 20.7 18.9 .71 a - .29 a 
R71 x HD2418 16.3 17.4 18.6 19.4 17.9 .53 a - .06 a 
R71 x B58 13.8 16.2 17.1 17.4 16.2 .58 a - .52 a 
R71 x B59 17.0 18.1 18.9 19.7 18.4 .44 a - .07 a 
R71 tester mean 15.9 17.7 18.6 19.4 17.9 .56 a - .25 a 
B60 x HD2158 16.3 17.5 18.7 18.8 17.8 .44 a - .27 a 
B60 x HD2244 14.3 17.0 18.1 17.3 16.7 .50 a - .87 a 
B60 x HD2271 15.0 17.4 19.6 19.0 17.8 .71 a - .74 a 
B60 x HD2418 14.3 16.3 18.0 17.2 16.4 .52 a - .68 a 
BôO x B58 12.8 15.0 16.3 15.6 14.9 .49 a - .73 a 
B60 x B59 14.8 17.0 18.7 18.2 17.2 .59 a - .68 a 
B60 tester mean 14.6 16.7 18.2 17.7 16.8 .54 a - .66 a 
2 x 2  t y p e  m e a n  15.3 17.2 18.4 I8.5 17.4 .55 c - .45 b 
Rate mean 15.0 18.4 19.9 19.8 18.3 .81 - .87 
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Information which has a bearing on the comparative homeostatic inter­
action of the types is found by determining the kind of yield trends pres­
ent in each type and comparing their relative slopes. Statistical tests, 
t tests, of the linear and quadratic regression coefficients of each type 
indicated that both of these trends are present in the data for each type 
of cross. The next step is to compare the slopes of the regression co­
efficients of the three types of crosses. Duncan's (1955) Multiple Range 
test was used for this comparison. The linear and quadratic coefficients 
by type from Table 5 with the tests of significance are: 
Type Linear coefficients Quadratic coefficients 
l x l  . 8 0  a  -  1 . 0 9  a  
1 x 2  1 . 0 7  b  _  1 . 0 7  a  
2 x 2  . 5 5  c  -  . 4 5  b  
A coefficient followed by "a" is significantly different from those 
coefficients not having "a"; those followed by "b" are significantly dif­
ferent from those not having "bn, etc. at the .05 level of probability. 
The linear coefficients for each type were found to be different from 
each other. The lxl and 1x2 type quadratic coefficients were found 
not to differ; however, the 2x2 quadratic coefficient was found to differ 
from the lxl and the 1x2 coefficients. A consideration of the magni­
t u d e  o f  t h e  l i n e a r  a n d  q u a d r a t i c  r e g r e s s i o n  v a l u e s  s h o w s  t h a t  t h e  2 x 2  
type yields varied the least of the three types across the four plant 
populations. Graphs of the best fitting linear and quadratic lines for 
each type of cross are shown in Figure 20. For example the best fitting 
linear equation for the four rate values of the lxl type cross is 
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Figure 20. Linear and quadratic regression lines for each type of 
single cross. 
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computed as follows: 
? = Bo + 
/\ 
T = 18.1 + .80(-3) = 15.7 at x1 (8,000 rate) 
Y = 18.1 + .80(-l) = 17.3 at x2 (12,000 rate) 
A 
Y = 18.1 + .80(1) = 18.9 at X3 (16,000 rate) 
A 
Y = 18.1 + .80(3) = 20.5 at x4 (20,000 rate) 
The per cent of the variation in each type of cross accounted for 
by best fitting regression lines is: 
Type Linear (#) Quadratic ($) Cubic ($>) 
l x l  7 2 . 8 5  2 6 . 9 7  . 1 8  
1 x 2  8 3 . 4 0  1 6 . 5 1  . 0 9  
2 x 2  8 7 . 9 1  1 2 . 0 5  . 0 4  
This per cent variation refers to the variation within a type and it 
may not be valid to make comparisons among the types. 
The homeostatic interaction of the 2x2 type can be related to the 
developmental homeostatic mechanism of these types to adjust to environ­
mental fluctuations by changing the number of harvestable ears produced, 
Both single-ear and two-ear types can adjust some to environmental con­
ditions by altering ear length and ear diameter ; however, the ability 
to change ear number provides an additional alternative for adjustment. 
Corn plants have a natural tendency to be prolific; a visible 
potential ear can be observed on corn plants at all leaf axils below the 
top six or seven. Plants which are capable of producing two ears appear 
to be closer to the "natural" state of corn, which would suggest a greater 
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adaptation for these types and hence less genotype x environment inter­
action. It is safe to say that natural selection preserves the fittest 
although the end product may be useless to man. When man imposes re­
strictions on natural systems, a multitude of genotype x environmental 
complexities arise which have been latent to some extent. Selection for 
one-ear types appears to reduce adaptation. Although not related to this 
work, other good examples are disease problems, such as rust on small 
grains, which have been accentuated by man changing natural systems. The 
evidence indicates that the persistent selection against prolificacy in 
Corn Belt maize has resulted in a base of germ plasm which is more subject 
to environmental variations than might be expected with two-ear or pro­
lific maize. 
There were some other interactions detected in the combined analysis 
of variance, Table 4, which deserve some comment. The hybrids x years x 
locations interaction and the four subdivisions made were highly signifi­
cant. A significant three-factor interaction indicates that there is 
some differential response of the genotypes in the environments which is 
not accounted for by the genotype x years or genotype x locations group­
ings. These interactions of genotypes with environments appear to arise 
from specific environmental conditions existing in a particular experiment 
which may not follow a geographical region or have a consistency of occur­
rence over years, but rather are random occurrences at the various loca­
tions and years of this study. Weather conditions are random within a 
range for a given place in a given year as shown in the Appendix Tables 
6a, 6b, 7a and 7b for the environment used in this study. Large genotype 
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x location x year interactions as compared to genotype x year or genotype 
x locations have been found by Robinson and Moll (1959) with corn, Jones 
et al. (I960) with tobacco and Miller et al. (1959) with cotton. 
The data shown in Figure 21 of the yields of each type of cross for 
the four environments indicate that the 2x2 cross at the Ames location 
in 1962 failed to yield relatively the same to the other types as it did 
in the other three experiments and probably was the main contributor to 
the types x years x locations interaction. This inconsistent yield of the 
2x2 types can be directly related to the poor second-ear development ob­
served in this experiment. At the 8,000 population, 31.4 per cent of the 
yield was from second ears and only 11.6 per cent of the total yield at 
the 12,000 plant population was from second ears. Table 3» Many of the 
harvested second ears were poorly developed and frequently grainless, 
parasitic cobs were observed which had utilized photosyntheate to no avail. 
The poor second-ear development can be related to a hot drouth approximately 
ten days before anthesis which apparently was too severe for the second 
ears to survive. The cob elongation data indicate that it was during this 
period that the second ears failed. The stress period did not cause the 
one-ear type plants to become barren at any population. 
The observations suggest that the second ear on the two-ear types 
is more likely to fail in a stress period than the single ear on the one-
ear types. This is not surprising in view of the years of intensive se­
l e c t i o n  o f  t h e  o n e - e a r  t y p e s  a g a i n s t  b a r r e n n e s s .  T h e  t o p  e a r  o n  t h e  2 x 2  
type plants was unable to compensate for the yield lost when the second 
ear aborted, perhaps because of physiologic limitations such as having 
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fewer kernels. There probably was an inefficient use of the available 
photosyntheate. Although no barrenness was observed in any of the ex­
periments, it is believed that under greater stress conditions than ob­
served in any of the experiments conducted that the single-ear plants 
would become barren before the second-ear plants would lose the top ear. 
Woolley et al. (1962) at this station found barrenness in some single 
crosses compared at 24,000 plants per acre. Crosses involving C103, an 
inbred used in this thesis study, showed the highest per cent of barren­
ness and had the sharpest decreases in yield as plant population increased. 
The morphological work indicates that C103 suppressed second-ear develop­
ment to a greater extent than any of the inbreds used in the 1961 explor­
atory study. This suggests that the greater the tendency to produce only 
one ear, the greater the tendency to go barren at high populations. Other 
workers, Stringfield and Thatcher (19^7), Freeman (1955)» Josephson (1957, 
1961), and Stringfield (1961) have indicated that prolific types are less 
likely to become barren at high populations. 
The observation concerning the failure of the second-ear development 
in the 1962 Ames test has some plant breeding implications. The observa­
tion suggests that in selecting two-ear types the second ear should be able 
to compete equally with the top ear. Plants on which both of the ears 
silked simultaneously probably would represent a phenotypic expression of 
this equality. Equal ear length at silking might be another expression of 
equality. Second ears which compete equally with the top ears probably 
would be less apt to fail during stresses than second ears which are al­
ready subjected to some degree of apical dominance from the top ear. This 
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indicates that plant types on which both ears compete equally may offer a 
way to increase the general yields of 2 x 2 types. The increase in yield 
would result merely because the plant had an inflorescence that could 
maturate as compared to a plant which did not. 
The hybrids x rates x years x locations interaction was found to be 
highly significant. Statistically this indicates that the hybrids on the 
average failed to perform relatively the same over the rates when considered 
over all environments. The variation found in this four-factor interaction 
represents variation that was not accounted for by either the hybrids x 
rates x years or hybrids x rates x locations groupings which were both 
nonsignificant. The significant four-factor interaction is considered to 
be relatively unimportant to this study and, although statistically signifi­
cant, it is relatively meaningless in a plant breeding program. Breeding 
programs are not geared to cope with any such genotype x environment in­
teraction. The preceding discussion is applicable to the types x rates x 
years x locations and (1 x 2) x rates x years x locations interactions 
which were also significant. 
The work here is an initial study on a limited amount of germ plasm 
evaluated in a limited number of environments. If the results are found 
to have general application, they would be useful in applied and basic 
research. 
Farmers are annually faced with the question of what planting rate to 
use, which to a large degree is related to expected moisture conditions 
during the growing season. Farmers may know the available soil moisture 
in the spring at planting time and some adjustment in planting rates can 
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be made accordingly ; however, the availability of moisture several weeks 
before and after anthesis, when the stand is already fixed, is much more 
critical. High stand levels without adequate moisture during the critical 
period invariably result in some degree of barrenness and, consequently, 
reduced yields. If the stands are low and there is abundant moisture, 
yields are low because of the lack of plants, each of which has a physio­
logic yield limit. In trying to select an optimum planting rate for the 
existing Corn Belt germ plasm, a farmer is attempting to predict the ran­
dom effects of the environment, mainly rainfall and temperature, during 
the critical period, and when he fails to do this his corn yields are re­
duced directly. The constancy of yield found for the two-ear single 
crosses indicates that these types can adjust better to environmental 
fluctuations than the single-ear types. This suggests that farmers plant­
ing two-ear type germ plasm could be less concerned about predicting the 
weather because the two-ear plants show developmental homeostasis. The 
performance of the two-ear types suggests that a constant planting rate 
might be used with the expectation of consistent yields. If this is true, 
2x2 types which have the same yield potential as 1 x 1 types, might be 
expected to give a higher yield if averaged over a number of environments 
because there probably would not be any very low yields going into the 
2x2 average which usually are always found in the yields of single-ear 
types produced in a number of environments. If farmers could be provided 
with germ plasm which could adapt better to its environment, there should 
be a general increase in the average yields in the Corn Belt. The too 
high and low planting rates which have been used have no doubt resulted in 
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a general reduction of corn yields that might have been circumvented. 
During the past several years, there has been considerable interest 
by commercial seed men and farmers concerning the possibility of using 
single crosses in the Corn Belt. Single crosses usually have a higher 
yield potential than double crosses probably because it is easier to find 
two inbreds which combine well than to select four inbreds which will give 
a high yielding double cross. The high costs of single-cross seed and the 
fact that single crosses are usually more subject to genotype x environ­
mental interactions have limited the use of single crosses by farmers. The 
use of sterility mechanisms have made it possible to produce single-cross 
seed at lower costs; however, single-cross seed must be produced on inbred 
parents which inherently have low yields, and this is the main reason for 
the high costs of single-cross seed. The serious genotype x environmental 
interactions associated with single crosses appear to be the main reason 
single crosses are not planted more frequently. Two-ear types of corn may 
reduce genotype x environmental interactions to a degree and make it less 
risky for farmers to plant single crosses. Two-ear types may permit farm­
ers to capitalize on the high yields usually obtained from single crosses 
without fearing genotype x environmental interactions which may be dis­
astrous. 
Genotypes which are less subject to environmental interactions than 
the existing genotypes would be highly desirable in Corn Belt basic re­
search programs. Currently, there does not appear to be any shortage of 
genotypes; there are critical problems associated with identifying them, 
particularly for complex quantitative characters which have a low heritabil-
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ity. Genotype x environmental interactions are probably the main reason 
why breeders find it so difficult to isolate desired genotypes. Geno­
types which would interact less with environment could be more easily 
identified. 
The magnitude of the genotype x environmental interaction has important 
implications on experimental design which ultimately determines how many 
genotypes can be tested in a breeding program with a given amount of re­
sources. Plot size and shape, shape and number of replications, and the 
necessity to repeat experiments over a series of environments are affected 
by the magnitude of this interaction all of which directly affect the ef­
ficiency of a breeding program. Genotypes which interact comparatively 
little with the environment could be evaluated, using reduced plot sizes 
and fewer replications. It is suspected that such genotypes could be 
tested in fewer environments although this study does not provide any 
real evidence on this point. With a given amount of resources, this would 
make possible the evaluation of more genotypes. Testing of more genotypes 
from a given population would enhance progress because sampling errors 
would be reduced which are necessarily made when certain genotypes are 
taken as representatives of a given population. Two-ear type corn is 
suggested as a possibility to investigate which may reduce the effect of 
genotype x environment interactions in Corn Belt maize breeding programs 
a n d  t h e r e b y  m a k e  t h e m  m o r e  e f f i c i e n t .  T h e  v a r i a n c e s  f o r  t h e  v a r i o u s  2 x 2  
e n v i r o n m e n t a l  i n t e r a c t i o n s  s h o w n  i n  T a b l e  4  i n d i c a t e  t h a t  t h e  t w e l v e  2 x 2  
crosses usually varied less over the environments than the crosses among 
the lxl and 1x2 types varied over the environments. This information 
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considered with magnitude of the 2x2 type regression coefficients for 
y i e l d  a c r o s s  t h e  p o p u l a t i o n s ,  i n d i c a t e s  m o r e  s t a b i l i t y  f o r  t h e  2 x 2  
type than the 1 x 1 or 1 x 2 types. 
Plants which produce two ears would permit breeders to self one ear 
and to have a cross made to the other ear on the same plant with pollen 
from a large number of tester plants. This would greatly reduce errors 
associated with sampling testers. For example, in an early testing pro­
gram for general combining ability where hand pollination is being used, 
it would be very easy to collect pollen from a large number of tester 
plants, mix it, and use it to make the desired outcross to one of the two 
ears on a two-ear plant. The other ear could be selfed. The conventional 
method involves pollinating about eight tester plants with the pollen from 
a selected plant which is also selfed. The kernels from the eight out-
cross plants are mixed before sampling for yield trial tests. If only one 
ear is used in the outcross, as proposed with two-ear material, only a 
limited number of kernels will result which may be too few for the neces­
sary field testing; however, if plot size and number can be reduced as a 
result of using two-ear germ plasm, this may not be such a serious limita­
tion because fewer seed would be needed. 
Two-ear hybrids appear to have possibilities which might ultimately 
increase yields in Corn Belt maize. Plant breeders have a large part of 
the responsibility to investigate the merits of two-ear hybrids. This 
will entail investigation of the existing variability and introduction of 
the needed variability. 
The behavior of the single crosses studied indicates that some usable 
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variability for the two-ear expression does exist in adapted Corn Belt 
germ plasm. The morphological information in Part I shows that the second 
ears in each type of cross developed to varying degrees although they 
failed to produce a harvestable ear in the lxl and 1x2 crosses. The 
regression coefficients, Table 5, indicate that there is variation in 
stability among the lxl and 1x2 crosses which could be selected. This 
variability could be utilized even though ear length elongation measure­
ments may be required to detect varying levels of second-ear development 
where no harvestable second ears were produced. Although there did not 
appear to be any statistical difference among the 2x2 crosses for stabil­
ity, selection possibilities do exist among these crosses when combining 
ability is considered. For example, R71 x B59 has next to the highest 
yield of the twelve 2x2 crosses and the lowest regression values, 
Table 5» R71 x B59 is perhaps the most promising single cross among the 
2x2 crosses for stability and yield. In crosses that produced harvest-
able second ears, a weight measurement with silking information probably 
would be adequate selection criteria. 
During the many years of intense selection against prolificacy in 
Corn Belt maize, there can be little doubt that valuable adapted germ 
plasm was discarded; however, the old open-pollinated Corn Belt varieties 
appear to be the best source to continue screening for genes which enhance 
two-ear development. Mass selection appears to be one way to select for 
the two-ear types. The comments of Lonnquist (1961) on Gardner's mass 
selection work in an adapted open-pollinated variety, Hays Golden, are 
very applicable. Gardner's only interest was selecting for yield per se; 
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however, 80 per cent of the plants in the fifth generation of selection 
had two or more ears. This indicates that selection for two-ear material 
might be very effective in the adapted open-pollinated varieties. Addition­
al evidence for this point is the report by Robinson et al. (1951) that 
ears per plant had the highest (.319) positive genetic correlation with 
yield of any of the characters studied. The evidence indicates that num­
ber of ears per plant is a highly heritable character. 
Mass selection could serve to increase the frequency of plants with 
two ears within a population. Ultimately, inbreds would be needed to fix 
the character in desirable genotypes. Additional selection could be im­
posed during inbreeding and evaluation for combining ability. An inbred 
which has the two-ear character frequently does not transmit this char­
acter in hybrid combinations. Expression of the two-ear character appears 
to be affected by the weather conditions. For example, second-ear de­
velopment was good at Ames in 1961 and very poor in 1962. This emphasized 
the necessity for testing the prepotency of inbreds over several environ­
ments to obtain valid information on second-ear potential of inbred 
lines. 
The two-ear character appears to be recessive which indicates 
that both parents must contribute these genes to have the character 
expressed. This has some important implications on the tester used in the 
combining ability evaluation and selection for two-ear development. A 
tester should be used which will not mask the differential expression of 
the lines being tested, but yet will contribute enough genes for two-ear 
development to have the character expressed. The ideal tester would permit 
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maximum expression of the genotypes being tested with the results uncon-
founded with the tester. For purposes of evaluating genotypes for the 
two-ear potential, inbred B60 probably is a more desirable tester than 
inbred R71. The morphological information and yield results of the crosses 
of R71 and B60 to six inbreds indicate that R71, because of its inherent 
capacity to produce two ears, would have & greater tendency to obscure the 
true potential for two-ear development of lines being tested than B60. The 
results also indicate that 0103 as a tester tended to suppress second-ear 
development more than HY although they did not differ statistically. 
After the indigenous gem plasm has been screened and additional germ 
plasm is needed, southern types which are naturally prolific should be 
introduced. Unadapted introductions are likely to have many undesirable 
traits which is the main reason for thoroughly exploiting the adapted 
germ plasm first. For example, Josephson (1961) pointed out that high ear 
number in Southern corn is associated with both late maturity and white 
endosperm, two characters which are not desired in Corn Belt maize. Chao 
(1959) found that some genes for high ear number and lateness were linked. 
The findings in these two reports indicate that to obtain early types with 
high ear number these two characters should be selected for simultaneously. 
Any discussion of two-ear types must necessarily consider the yield 
potential of these types as compared to the material currently planted in 
the Corn Belt. A comparison of the yields of the lxl and 2x2 types 
in this study shows that the yield of the two-ear types was surprisingly 
high in view of the limited selection the two-ear material had undergone. 
The average yield of the 2x2 types was 122 bushels per acre as compared 
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to 127 bushels for the lxl types. The inbred lines in the 2x2 crosses 
have undergone relatively little selection, but they are known to have 
only average combining ability whereas the inbreds in the lxl crosses 
represent some of the most highly selected lines for yielding ability and 
other desirable characters available in Corn Belt maize. The performance 
of these 2x2 single crosses indicates that perhaps two-ear material has 
a greater future potential than lxl material. 
The average yield of the 1x2 crosses was 136 bushels per acre which 
was nine bushels per acre higher than the average of the lxl crosses. 
The yields of these crosses may appear to be associated with two-ear pro­
duction as a result of the two-ear genes contributed by one of the parental 
inbreds. The amount of second ears harvested, Tables 3» 10, 13 and 18, 
from the 1x2 types was usually too small to account entirely for the 
increase in yield over the lxl type. The increase in yield is more 
likely a result of the diversity of the germ plasm in the crosses. Re­
gardless of the reason, the yield of the 1x2 material was outstandingly 
high and this may be considered another merit of two-ear germ plasm. 
Two-ear germ plasm appears to offer a possibility for increasing 
yields from present levels because of some physiological reasons which are 
unknown; however, some speculation can be offered. The presence of a 
second outlet on a plant for grain production may permit the maximum 
utilization of available photosyntheate. The assumption is that once the 
kernel number is fixed on an ear which, based on a very limited amoung of 
information, is about two weeks before silking, a physiological limit to 
the size of the ear is also fixed. Observations of harvested ears tend 
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to support the contention that ears have a physiological limit regard­
less of the environmental conditions. The data on the average weight per 
plant indicate some physiologic superiority for the 2x2 type at the 
8,000 plant level, Appendix Table 19. The 2x2 crosses produced more 
grain per plant than the lxl plants at the 8,000 plant population which 
should permit maximum expression of the genotypes compared. The average 
weight per plant of the lxl crosses was .75 pounds at the 8,000 plant 
population and .78 pounds for the 2x2 crosses which is approximately a 
five bushels difference per acre. These data suggest that the ears on 
the single-ear plants reached a physiological yield limit that was less 
than the total of the two ears on the 2x2 crosses. The single-ear 
plants did not synthesize as much photosyntheate as the two-ear plants or 
were not able to utilize as much of the available photosyntheate as the 
two-ear plants did. The latter reason is more likely what occurred. 
Zuber et al. (I960) provided data from three locations for three years 
on five prolific hybrids and six single-ear hybrids which were used to 
compute the average yield per plant at three population levels as 
follows: 
Average weight/plant (lbs.) 
Plant populations 
8,000 12,000 16,000 
5 prolific hybrids 
.77 .57 .43 
6 single-ear hybrids .70 .55 .41 
The prolifics produced more grain per plant than the single-ear types 
at every rate in the comparisons. These results are interrupted as 
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evidence for a physiological advantage of prolifics over single-ear 
types. 
The stalks of two-ear plants are usually more decayed at harvest 
time than the stalks of single-ear plants, which indicates a greater 
utilization of photosyntheate in ear production by the two-ear plants. 
However, the poor stalk quality in the two-ear material may be prevalent 
because of the limited amount of selection for stalk quality these types 
have undergone. 
Frey (1959) suggested that the resources in a breeding program may 
be more efficiently used by using yield component data rather than yield 
per se to predict the yielding capacity of experimental oat strains in 
early generation screening. He found that the yield components usually-
interacted with environments less than did yield. The concepts associated 
with components of yield are applicable here. Robinson erk al, (1951) in­
dicated that progress for increased yield may be greater by selecting for 
number of ears per plant than selecting for yield alone. Number of ears 
is the most obvious component of yield in corn and such data can be 
easily collected in the field with very little added cost. The collection 
of data on any of the other components of yield in corn involves costly, 
time-consuming laboratory procedures which have restricted the collection 
and use of yield component data in corn. Also, Robinson et al. (1951) 
have shown the heritability of the other components of yield in corn to 
be not much greater than yield. 
A hypothesis that is only speculation but deserves some study is 
that the grain on two ears may dry faster than the same amount of grain 
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on one ear. The grain on the two ears has a greater exposed surface 
area and a smaller cob; both characteristics would appear to enhance 
faster drying for these types. 
Many plant breeders and farmers will be reluctant to accept two-ear 
type corn because it will mean changing ideas and methods that have been 
developed for fifty years. There would be many complaints; some breeders 
would claim that it would upset current breeding programs to introduce 
prolificacy. Farmers would rightfully complain that the machinery avail­
able would not harvest corn which produced small ears. This list could 
go on indefinitely. A major part of the responsibility to show the merits 
of two-ear corn will rest with plant breeders. 
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SUMMARY AND CONCLUSIONS 
An exploratory study of prophyll development, cob elongation 
(pistillate inflorescence) and tassel development of Zea mays was con­
ducted in 1961 on inbreds C103 and HY which usually produce one harvest-
able ear,, and the six possible single crosses of these four inbreds. 
Yield trials of 36 single crosses were grown at 8,000, 12,000, 16,000 and 
20,000 plants per acre at Ankeny and Ames, Iowa, in 1961 and 1962. The 
36 single crosses were of three types of twelve each based on the in­
herent number of harvestable ears of the parental inbreds as follows: 
one-ear x one-ear, one-ear x two-ear, and two-ear x two-ear; referred to 
as 1 x 1, 1x2, and 2x2 respectively. Cob length measurements were 
made on the 36 single crosses during the three-week period before silking 
at Ames in 1962. 
The following is a summary of the results and conclusions: 
Prophyll development was found not to be correlated with ear develop­
ment; therefore, measurements of the prophyll are valueless when studying 
ear development. The three-week period before anthesis brackets the 
critical period when the fate of second ears is usually decided. This 
period occurs after the tassel has almost completed elongation. All of 
the entries in the exploratory study which showed retarded second-ear 
growth during the three-day period before silking failed to produce a 
harvestable second ear even if these cobs produced silks during an abundant 
supply of pollen. It appears that abortion of second ears was initiated 
when the second ears failed to compete favorably with the top ear during 
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the three days before silking. The results of this study add quantitative 
data to the work of Sass (I960) and Sass and Loeffel (1959)• 
Cob elongation studies of the 36 single crosses used in the agronomic 
part of this work showed that the second ears in the single crosses which 
had single-ear parental germ plasm failed to compete with the top ear dur­
ing a drouth period ten days before silking. Almost no second ears were 
produced by the crosses which had single-ear parental germ plasm at Ames 
in 1962. Second ears in the 2x2 crosses were not affected, if affected 
at all, until five days before silking. The effect, if any, was a sup­
pression of the second ears from which some recovery was made. All of 
the 2x2 crosses produced some harvestable second ears which suggests a 
homeostatic mechanism in the 2x2 types that the lxl and 1 x 2 do not 
generally possess. 
Cob elongation patterns during the three-week period before silking 
are useful in characterizing genotypes for second-ear development, par­
ticularly on plants that fail to produce a harvestable second ear. Un­
less a plant produces a second ear, the degree of development this ear 
attains before aborting is unknown. The degree of second-ear development 
may be useful in selecting for types which develop two ears. 
Plants of the lxl and 1x2 types which had the top ear shoots 
permanently bagged to prevent pollination were barren. The plants in 
every 2x2 cross which had the top ear shoot permanently bagged to pre­
vent pollination produced a normal harvestable second ear under environ­
mental conditions which were shown to restrict second-ear development. 
This indicates that the 2x2 crosses were more flexible to the drastic 
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bagging treatment than the lxl and 1x2 crosses. 
The 2x2 type crosses on the average had a more consistent yield 
across the four planting rates than the 1 x 1 or 1 x 2 types. This 
stability can be related to the capacity of the 2x2 type to produce 
more than one harvestable ear, i.e. exhibit developmental homeostasis by 
changing ear number. A comparison of the slopes of the linear and quad­
ratic regression lines of yield on plant populations of the three types 
of crosses studied indicates that the two-ear type of corn yielded more 
consistently than the one-ear types when population levels were changed. 
Corn plants have a natural tendency to be prolific. Plants which 
are capable of producing two ears appear to be closer to the "natural" 
state of corn which would suggest a greater adaptation for these types 
and hence less genotype x environment interaction. 
The observations on second-ear development suggest that the second 
ear on two-ear types is more likely to fail in a stress period than the 
single ear on the one-ear type. This suggests that in selecting two-ear 
types, the second ear should be able to compete equally with the top ear. 
Plants on which both ears silked simultaneously probably would represent 
a phenotypic expression of equality. Equal ear length at silking might 
be another expression of equality. Plant types on which both ears com­
pete equally may offer a way to increase the general yields of 2 x 2 
types because fewer second ears would be lost during mild stresses. 
The hybrids x years x locations interaction was found to be highly 
significant whereas the hybrids x years interaction and hybrids x locations 
interaction were nonsignificant. The significant three-factor interaction 
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indicates that there was some differential response of the genotypes in 
the environments which was not accounted for by the genotype x years or 
genotype x locations groupings. The three-factor interactions appear to 
arise from specific environmental conditions that are random occurrences 
such as temperature and precipitation which exist in a particular experi­
ment . 
Currently, before planting farmers try to predict the weather con­
ditions during the several weeks before and after anthesis, and then try 
to use planting rates that are not too high or too low for the predicted 
conditions. The capability to adjust to an array of planting rates shown 
by the two-ear types suggests that farmers could use a constant planting 
rate and avoid some of the consequences of too high or too low stands. 
Single crosses which produce one ear have given inconsistent per­
formances because of genotype x environmental interactions. The buffer­
ing capability of two-ear types may permit farmers to capitalize on the 
high yields usually obtained from single crosses without fearing the con­
sequences of disastrous genotype x environmental interactions. 
Two-ear germ plasm may provide genotypes which interact less with en­
vironment than single-ear material. This would facilitate the isolation 
of desired genotypes in breeding programs. Such genotypes could be 
evaluated using reduced plot sizes in fewer replications and tested in 
fewer environments with an acceptable level of precision in the experi­
mental work maintained. 
In view of the limited amount of adapted germ plasm, it appears that 
selection for types which produce two harvestable ears would be more 
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fruitful than types more prolific. Mass selection in the adapted open-
pollinated varieties is suggested as a method to use for selecting two-
ear types. Southern types which are naturally prolific should be intro­
duced after the Corn Belt material has been thoroughly exploited because 
unadapted introductions are likely to have many undesirable traits. 
The two-ear character appears to be inherited recessively, which 
indicates that both parents must contribute two-ear genes in order to 
have the character expressed. In evaluating lines, a tester should be 
used which will not mask the differential expression of the lines being 
tested, but yet will contribute enough genes to have the character ex­
pressed. 
A comparison of yields of the lxl types (127 bushels per acre) 
and 2x2 types (122 bushels per acre) shows that the yield of the two-
ear types was surprisingly high in view of the limited selection the two-
ear germ plasm had undergone. The average yield of the 1x2 crosses 
was 136 bushels per acre which probably was a result of the diversity of 
the inbreds in the 1x2 crosses. The data on pounds of grain per plant 
at the 8,000 plant population suggest that the ears on single-ear plants 
reached a physiological yield limit that was less than the total of the 
two ears on the 2x2 crosses. 
Selection progress for increased yields may be faster by selecting 
for increased number of ears, the most highly heritable component of 
yield known in corn, than by selecting for yield per se. 
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Table 6a. Rainfall and maximum temperature data from the Agronomy Farm 
near Ames, Iowa for May, June and July, 1961 
Rainfall - inches Maximum temperature °F 
Day May June July May June July 
1 0 .09 .22 55 80 90 
2 0 0 0 59 82 82 
3 0 0 0 61 76 88 
4 0 0 0 61 81 92 
5 .12 0 .97 57 82 83 
6 0 2.56 0 68 72 79 
7 0 .15 0 71 78 84 
8 0 0 0 66 79 77 
9 0 0 0 58 86 81 
10 0 0 0 77 88 79 
11 0 0 0 84 89 83 
12 0 0 .86 87 89 81 
13 0 .82 .09 83 83 72 
14 .03 0 0 82 75 80 
15 0 0 .31 67 68 78 
16 0 0 0 68 71 82 
17 .64 0 .03 60 75 83 
18 0 0 0 54 81 86 
19 0 0 .19 59 76 82 
20 0 0 0 65 76 83 
21 0 0 .97 76 80 76 
22 0 .05 0 70 74 79 
23 0 0 0 77 74 80 
24 0 0 0 76 78 86 
25 .30 0 0 70 80 86 
26 0 0 .97 62 85 83 
27 0 0 .33 73 86 83 
28 0 0 .06 78 90 86 
29 0 .01 0 77 88 88 
30 .17 0 .48 74 95 91 
31 .06 .20 85 88 
Total 1.32 3.68 5.68 Mean 69.7 80.6 82.9 
103 
Table 6b. Rainfall and maximum temperature at the Agronomy Farm near 
Ames, Iowa for May, June and July, 1962 
Rainfall (inches) Maximum temperature °F 
Day May June July May June July 
1 0 0 .10 69 68 82 
2 0 0 0 74 66 87 
3 0 1.13 0 80 60 91 
4 0 .19 .20 85 69 87 
5 0 .03 0 90 82 83 
6 .05 0 0- 81 74 88 
7 .74 0 0 78 79 93 
8 .19 0 .40 65 74 84 
9 0 2.00 0 56 78 82 
10 0 .05 0 66 79 89 
11 .12 0 .07 73 79 87 
12 .01 0 .26 87 73 85 
13 0 0 .47 89 74 78 
14 0 0 1.28 87 78 71 
15 0 0 .03 88 81 72 
16 .22 0 .04 88 87 70 
17 0 .48 0 87 87 79 
18 .39 0 0 88 81 82 
19 .12 0 .10 83 83 77 
20 0 .05 .72 83 77 85 
21 .53 0 .03 85 80 85 
22 .47 .02 .05 84 84 86 
23 0 0 0 69 87 80 
24 0 0 .05 78 83 84 
25 0 0 0 71 85 78 
26 .35 0 0 67 82 74 
27 0 0 0 66 89 72 
28 .58 0 .04 70 89 72 
29 1.28 .08 0 74 84 79 
30 .06 0 0 80 84 73 
31 0 0 75 81 
Total 5.31 4.03 3.84 Mean 77.9 79.2 81.1 
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7a. Rainfall and maximum temperature at Ankeny, Iowa for May, June and 
July, 1961 
Rainfall (inches) Maximum temperature °F 
Day May June July May June July 
1 0 .31 0 55 80 89 
2 0 0 0 59 81 83 
3 0 0 0 62 75 88 
4 .27 0 0 62 80 90 
5 0 .40 1.07 52 82 77 
6 0 2.00 0 69 69 79 
7 .03 .37 0 70 77 84 
8 0 0 0 57 79 77 
9 0 0 0 59 86 81 
10 0 0 0 76 87 79 
11 0 0 0 83 88 82 
12 0 .13 .03 86 88 82 
13 0 .37 .07 82 77 74 
14 .02 0 .02 80 71 82 
15 0 0 0 66 68 82 
16 .11. 0 0 68 71 85 
17 .41 0 0 54 74 85 
18 .02 0 .05 52 79 85 
19 0 .03 .06 59 76 83 
20 0 0 0 67 74 84 
21 0 .09 .88 75 79 •71 
22 0 .01 0 69 75 77 
23 0 0 M 77 76 80 
24 0 0 0 77 78 86 
25 .20 0 0 70 80 86 
26 0 0 .50 62 84 83 
27 0 .14 .20 72 84 83 
28 0 0 1.02 81 89 87 
29 0 .05 0 79 86 88 
30 .14 0 .53 74 93 91 
31 .12 1.07 85 89 
Total 1.32 3.90 5.94 Mean 69.0 79.5 83.0 
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Table ?b. Rainfall and maximum temperature at Ankeny, Iowa for May, 
June and July, 1962 
Rainfall (inches) Maximum temperature °F 
Day May June July May June July 
1 0 0 0 69 74 85 
2 0 0 .15 73 67 86 
3 0 1.01 0 80 64 92 
4 0 0 .12 84 71 90 
5 0 .31 0 88 81 86 
6 .32 .10 0 84 78 88 
7 0 0 .10 83 78 93 
8 1.00 .30 .23 60 77 88 
9 0 .16 0 59 79 83 
10 0 .42 0 67 77 89 
11 0 0 0 74 78 86 
12 0 0 .32 86 78 86 
13 0 0 .40 89 74 85 
14 0 0 .27 86 77 76 
15 0 0 0 87 80 74 
16 0 0 0 87 87 73 
17 .02 .10 0 88 87 80 
18 0 0 0 89 86 82 
19 .06 0 .83 85 83 81 
20 0 0 .55 85 81 83 
21 .94 0 0 84 81 86 
22 .40 .15 0 84 84 86 
23 0 0 0 68 87 85 
24 0 0 0 77 86 84 
25 0 0 0 76 86 82 
26 1.03 0 0 72 84 74 
27 . 0 0 0 67 88 75 
28 1.23 0 .08 72 88 74 
29 .22 0 0 74 87 80 
30 0 0 0 80 88 78 
31 0 0 79 79 
Total 5.22 2.55 3.05 Mean 78.6 80.5 82.9 
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Table 8. Analysis of variance of yields in pounds per plot for 36 single 
crosses grown at Ames, Iowa in 1961 
Source 
of 
variation 
Degrees 
of 
freedom 
Sums 
of 
squares 
Mean 
square 
F value 
Replications 
Rates 
Error (a) 
2 
3 
6 
15.00 
1876.7? 
58.36 
7.50 
625.59 
9.73 
64!29** 
Hybrids^ 
Among types 
Within lxl type 
Within 1x2 type 
Within 2x2 type 
35 
2 
11 
11 
11 
1197.21 
269.0? 
567.23 
71.31 
289.61 
34.21 
134.54 
51.57 
6.48 
26.33 
22.51% 
88.51 
33.93** 
4.26** 
17.32** 
Hybrids x rates 
Rates x types 
Rates x within lxl type 
Rates x within 1x2 type 
Rates x within 2x2 type 
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6 
33 
33 
33 
581.13 
256.88 
191.52 
83.74 
48.99 
5.53 
42.81 
5.80 
2.54 
1.48 
3.64** 
28.16** 
3.82** 
1.67* 
.97 
Error (b) 210 426.31 1.52 
*Sub-plot coefficient of variation 6.5$ 
*F significant at the .05 level of probability. 
**F significant at the .01 level of probability. 
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Table 9. Yields and linear and quadratic regression coefficients 
obtained for 36 single crosses grown at Ames in 1961 
Yields pounds per plot Regression coefficients 
Single Plants per acre Stat. Quad- Stat. 
crosses 8,000 12,000 16,000 20,000 Mean Linear sign* ratic sign8 
C10] x Bl4 13.1 19.1 22.5 23.4 19.5 1.72 a -1.26 ab 
C103 x 38-11 15.9 19.2 19.6 20.6 18.8 .73 c - .59 b 
C103 x Ml4 14.7 15.3 17.2 15.6 15.7 .23 d - .56 b 
C103 x WF9 15.3 19.8 20.3 19.3 18.7 .63 cd -1.35 ab 
C103 X 0h45 14.0 18.4 21.1 18.3 18.0 .78 be -1.78 a 
C103 X B37 15.8 22.0 24.5 22.8 21.3 1.17 b -1.98 a 
C103 tester mean f- CD
 
19.0 20.9 20.0 18.7 .88 a -1.25 a 
HY x Bl4 15.4 17.6 19.9 18.4 17.8 .57 b - .93 a 
HY x 38-11 16.6 20.8 22.6 20.4 20.1 .67 b -1.62 a 
HY x M14 11.0 14.2 14.9 15.6 14.0 .73 b - .62 a 
HY x WF9 16.0 19.4 19.4 20.6 18.9 .70 b - .55 a 
HY x 0H45 13.6 18.8 21.5 21.1 18.8 1.26 a -1.38 a 
HY x B37 14.7 19.9 24.6 24.7 21.0 1.73 a —1.26 a 
HY tester mean 14.6 18.4 20.5 20.2 18.4 .94 a -l.o6 b 
l x l  t y p e  m e a n  14.7 18.7 20.? 20.1 18.5 .91 b -1.16 a 
C103 x HD2158 16.0 21.2 24.7 23.3 21.3 1.27 ab -1.64 a 
C103 x HD2244 15.9 21.7 23.5 22.7 21.0 1.12 ab -1.67 a 
C103 x HD2271 16.0 21.0 23.6 23.0 20.9 1.18 ab -1.41 a 
C103 x HD2418 14.0 18.6 21.6 23.2 19.4 1.52 a - .75 a 
C103 x B58 14.9 19.6 21.3 20.9 19.2 .98 b -1.28 a 
C103 x B59 15.2 19.1 21.8 22.4 19.6 1.22 ab - .84 a 
C103 tester mean 15.3 20.2 22.8 22.6 20.2 1.21 a -1.27 a 
^Regression coefficient followed by letter "a" is significantly 
different from those regression coefficients not having "a™; those fol­
lowed by "b" are significantly different from those not having "b" etc. 
using Duncan's Multiple Range Test at the .05 probability level. The 
following tests were made: (1) the three regression values for the 
three types of crosses were compared, (2) the two regression values for 
testers within each type of cross were compared, and (3) the six regres­
sion values for the six lines within each tester were compared. 
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Table 9 (Continued). 
Yields pounds per plot Regression coefficients 
Single Plants per acre Stat. Quad- Stat, 
crosses 8,000 12,000 16,000 20,000 Mean Linear signa ratic sign8 
HY x HD2158 17.2 19.5 23.9 24.2 21.2 1.26 ab - .51 be 
HY x HD2244 15.7 18.8 23.2 22.0 19.9 1.17 ab -1.08 abc 
HY x HD2271 15-7 19.3 23.1 22.9 20.3 1.26 ab - .95 abc 
HY x HD2418 14.4 19.9 22.8 22.6 20.0 1.37 a -1.43 ab 
HY x B58 15.1 21.6 20.9 20.5 19.5 .78 b -1.72 a 
HY x B59 16.8 19.5 20.8 23.2 20.1 1.02 ab - .06 c 
HY tester mean 15.8 19.8 22.5 22.6 20.2 1.14 a - .96 b 
1 x 2  t y p e  m e a n  15.6 20.0 22.6 22.6 20.2 1.18 a -1.11 a 
R71 x HD2158 18.2 20.7 21.3 21.8 20.5 .58 a - .52 a 
R?1 x HD2244 17.7 19.4 19.1 19.5 18.9 .26 a - .35 a 
R71 x HD2271 19.1 19.1 21.5 20.5 20.0 .33 a - .26 a 
R71 x HD2418 18.6 18.3 19.4 21.3 19.4 .44 a - .48 a 
R71 x B58 14.6 16.7 17.4 17.9 16.6 .53 a - .41 a 
R71 x B59 19.7 19.9 20.1 20.5 20.0 .13 a .02 a 
R71 tester mean 18.0 19.0 19.8 20.2 19.2 .38 a - .17 b 
B60 x HD2158 18.1 18.4 20.0 20.9 19.4 .50 a .14 b 
B60 x HD2244 15.0 18.0 18.7 19.1 17.7 .65 a - .64 ab 
B60 x HD2271 16.5 17.6 20.4 20.1 18.7 .69 a - .35 ab 
B60 x HD2418 15.0 17.3 19.0 17.7 17.3 .48 a - .92 a 
B60 x B58 14.0 15.7 17.5 16.2 15.8 .42 a - .76 ab 
B60 x B59 15.9 17.2 18.6 18.3 17.5 .44 a - .40 ab 
B60 tester mean 15.8 17.4 19.0 18.7 17.7 .53 a - .49 a 
2 x 2  t y p e  m e a n  16.8 18.2 19.4 19.5 18.5 .45 c - .33 b 
Rate mean 15.7 19.0 20.9 20.7 19.1 .85 — .87 
Table 10. Per cent plants with second ears, pounds per second ear and per cent of total yield due 
to second ears for 24 single crosses at Ames in 1961 
8,000 plants per acre 12,000 plants per acre 16,000 plants 1 per acre 
Hybrid 
$> plants Lbs./ Second ears /6 plants Lbs./ Second ears plants Lbs./ Second ears 
with second as $ of with second as > of with second as To of 
2 ears ear total yield 2 ears ear total yield 2 ears ear total yield 
1 x 2  t y o e  
C103 x HD2158 13-3 .35 4.3 0 0 0 0 0 0 
C103 x HD2244 0 0 0 0 0 0 0 0 0 
C103 x HD2271 1.7 .50 .8 0 0 0 0 0 0 
C103 x HD2418 8.9 .16 1.4 0 0 0 0 0 0 
C103 x B58 0 0 0 0 0 0 0 0 0 
C103 x B59 13.6 .49 6.7 0 0 0 0 0 0 
HY x HD2158 31.0 .38 9.6 9.3 .24 2.4 .8 .30 .3 
HY x HD2244 16.9 .20 3.4 0 0 0 0 0 0 
HY x HD2271 19.6 .22 4.0 0 0 0 0 0 0 
HY x HD2418 30.4 .42 12.6 14.6 .24 4.1 4.2 .28 1.6 
HY x B58 7.0 .30 2.0 0 0 0 0 0 0 
HY x B59 5.6 .45 21.8 22.6 .21 5.4 1.8 .40 1.0 
2 x 2  t y p e  
R?1 x HD2158 98.1 .49 34.5 90.2 .33 29.0 42.3 .21 11.5 
R71 x HD2244 100.0 .50 43.8 90.9 .25 26.1 27.1 .11 4.8 
R71 x HD2271 100.0 .46 36.2 48.8 .18 10.5 1.7 .10 .2 
R71 x HD2418 9 6.5 .51 37.4 66.3 .24 19.6 12.1 .19 3.5 
R71 x B58 65.5 .31 20.8 12.4 .22 3.7 0 0 0 
R71 x B59 100.0 .51 41.9 70.8 .29 24.4 13.6 .16 3.5 
B60 x HD2158 98.3 .47 39.6 48.9 .26 16.1 14.4 .21 4.5 
B60 x HD2244 96.4 .39 38.0 47.1 .19 11.7 6.2 .14 1.4 
B60 x HD2271 92.9 .37 31.8 29.5 .17 6.6 4.3 .14 .9 
B60 x HD2418 61.0 .34 21.6 26.4 .17 5.8 .9 .20 .3 
B60 x B58 57-9 .30 18.6 1.2 .40 .7 .9 .10 .2 
B60 x B59 94.8 .42 40.1 51.8 .26 18.2 17.4 .17 4.8 
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Table 11. Analysis of variance of yields in pounds per plot for 36 
single crosses grown at Ankeny in 1961 
Source 
of 
variation 
Degrees 
of 
freedom 
Sums 
of 
squares 
Mean 
square 
F value 
Replication 
Rates 
Error (a) 
2 
3 
6 
64.20 
1035.48 
117.27 
32.10 
345.16 
19.54 
1.64 
17.66** 
Hybrids3 
Among types 
Within lxl type 
Within 1x2 type 
Within 2x2 type 
35 
2 
11 
11 
11 
883.19 
205.52 
367.52 
156.78 
153.38 
25.23 
102.76 
33.41 
14.25 
13.94 
19.26** 
78,44** 
25.50** 
10.88** 
10.64** 
Hybrids x Rates 
Rates x types 
Rates x within 1 x 
Rates x within 1 x 
Rates x within 2 x 
1 
2 
2 
type 
type 
type 
105 
6 
33 
33 
33 
297.25 
66.15 
113.59 
74.66 
42.85 
2.83 
11.02 
3.44 
2.26 
1.30 
2.16** 
8.41** 
2.63** 
1.72* 
.99 
Error (b) 210 366.40 1.31 
aSub-plot coefficient of variation 7.0$. 
*F significant at the .05 level of probability. 
**F significant at the .01 level of probability. 
Ill 
Table 12. Yields in pounds per plot and linear and quadratic regression 
coefficients obtained for 36 single crosses grown at Ankeny 
in 1961 
Yields pounds per plot Regression coefficients 
Single Plants per acre Stat. Quad- Stat. 
crosses 8,000 12,000 16,000 20,000 Mean Linear sign? ratic sign* 
C103 x Bl4 11.3 17.7 18.9 17.8 16.4 1.02 a -1.88 a 
C103 x 38-11 13.7 17.2 18.5 17.0 16.6 .56 be -1.25 ab 
C103 x Ml4 13.4 16.1 15.8 15.4 15.2 .29 b - .78 b 
C103 x WF9 13.7 16.6 15.9 17.5 15.9 .54 be - .31 b 
C103 x Oh45 13.6 17.1 16.1 15.0 15.4 .16 c -1.17 ab 
C103 x B37 15.3 19.4 20.4 19.6 18.7 .68 ab -1.23 ab 
C103 tester mean 13.5 17.4 17.6 17.0 16.4 .54 a -1.10 a 
HY x Bl4 13.2 15.7 14.2 13.3 14.1 - .06 b - .85 ab 
HY x 38-11 14.9 17.5 17.9 13.9 16.1 - el3 b -1.65 a 
HY x Ml4 11.6 13.3 13.2 12.9 12.8 .19 b - >7 b 
HY x WF9 13.9 16.9 17.7 15.5 16.0 .28 b -1.28 ab 
HY x Oh45 14.5 18.2 18.0 17.3 17.0 .41 ab -1.08 ab 
HY x B3? 14.8 19.6 20.3 19.7 18.6 .78 a -1.35 ab 
HY tester mean 13.8 16.9 16.9 15.4 15.8 .24 b -1.11 a 
l x l  t y p e  m e a n  13.7 17.1 17.2 16.2 16.1 .39 b -1.11 a 
C103 x HD2158 13.7 19.4 19.5 21.4 18.5 1.16 a - .93 ab 
C103 x HD2244 13.6 18.5 19.7 18.3 17.5 .76 a -1.58 a 
0103 x HD2271 15.5 20.0 20.3 20.1 19.0 .70 a -1.1? ab 
C103 x HD2418 12.7 17.6 19.1 18.5 17.0 .94 a -1.39 ab 
C103 x B58 13.3 17.0 16.6 18.3 16.3 .73 a - .48 b 
0103 x B59 14.3 18.3 20.0 21.1 18.4 1.10 a - .74 ab 
C103 tester mean 13.9 18.5 19.2 19.6 17.8 .90 a -1.05 a 
^Regression coefficient followed by letter "a" is significantly 
different from those regression coefficients not having "a"; those fol­
lowed by "bn are significantly different from those not having "b" etc. 
using Duncan's Multiple Range Test at the .05 probability level. The 
following tests were made: (1) the three regression values for the 
three types of crosses were compared, (2) the two regression values 
for testers within each type of cross were compared, and (3) the six 
regression values for the six lines within each tester were compared. 
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Table 12 (Continued). 
Yields pounds per plot Regression coefficients 
Single Plants per acre Stat. Quad- Stat, 
crosses 8,000 12,000 16,000 20,000 Mean Linear sign? ratio sign? 
HY x HD2158 13.7 18.0 17.9 16.7 16,6 .45 ab -1.34 a 
HY x HD2244 13.1 16.3 16.5 14.4 15.1 .21 b -I.32 a 
HY x HD2271 14.1 18.1 18.3 18.3 17.2 .63 ab -1.01 a 
HY x HD2418 13.8 17.7 17.6 19.3 17.1 .81 a - .56 a 
HY x B58 13.1 17.2 17.5 17.5 16.3 .69 a -1.04 a 
HY x B59 14.1 17.4 19.8 17.8 17.3 .68 a -I.30 a 
HY tester mean 13.7 17.4 17.9 17.3 16.6 .58 b -1.09 a 
1 x 2  t y p e  m e a n  13.8 18.0 18.6 18.5 17.2 .74 a -1.07 a 
R71 x HD2158 14.3 16.6 16.0 16.7 15.9 .34 ab - .38 a 
R71 x HD2244 13.7 14.8 14.7 14.9 14.5 .18 b - .23 a 
R71 x HD2271 13.8 17.5 17.4 18.8 I6.9 .76 a - .58 a 
R71 x HD2418 13.4 16.5 16.1 17.4 15.9 .58 ab - .47 a 
R71 x B58 11.4 14.8 14.6 14.6 13.9 .4? ab - .88 a 
R71 x B59 14.8 16.5 17.3 17.3 16.5 .42 ab - .43 a 
R71 tester mean 13.5 16.1 16.0 16.6 15.6 .46 a - .50 a 
B60 x HD2158 14.8 16.6 17.7 16.9 16.5 .37 a - .62 a 
B60 x HD2244 12.7 16.0 16.9 15.1 15.2 .40 a -1.27 a 
B60 x HD2271 13.1 16.0 18.4 16.7 16.1 .66 a -1.13 a 
B60 x HD2418 13.1 15.7 16.9 16.1 15.4 .52 a - .84 a 
B60 x B58 11.0 13.9 14.6 14.6 13.5 .58 a - .73 a 
B60 x B59 14.4 15.9 17.5 17.5 I6.3 .55 a - .37 a 
B60 tester mean 13.2 15.7 17.0 16.2 15.5 .51 a - .83 a 
2 x 2  t y p e  m e a n  13.4 15.9 16.5 16.4 15.5 .49 b - .66 b 
Rate mean 13.6 17.0 17.4 17.0 16.3 .54 - .95 
Table 13. Per cent plants with second ears, pounds per second ear and per cent of total yield due 
to second ears for 24 single crosses at Ankeny in 1961 
8,000 plants per acre 12,000 plants per acre 16,000 plant; s per acre 
Single $ plants Lbs./ Second ears $ plants Lbs./ Second ears $ plants Lbs./ Second ears 
crosses with second as % of with second as # of with second as % of 
2 ears ear total yield 2 ears ear total yield 2 ears ear total yield 
1 x 2 t r o e  
C103 x HD2158 13.3 .28 3.9 1.1 .60 .8 0 0 0 
C103 x HD2244 0 0 0 0 0 0 0 0 0 
C103 x HD2271 0 0 0 0 0 0 0 0 0 
C103 x HD2418 5.2 .27 1.6 0 0 0 0 0 0 
C103 x B58 0 0 0 0 0 0 0 0 0 
C103 x B59 4.8 .47 2.6 1.1 .20 .3 0 0 0 
HY x HD2158 16.4 .40 7.1 .7 .25 2.1 0 0 0 
HY x HD2244 1.6 .10 .2 0 0 0 0 0 0 
HY x HD2271 0 0 0 0 0 0 0 0 0 
HY x HD2418 14.8 .29 4.8 3.4 .27 1.2 0 0 0 
HY x B58 3.3 .20 .8 0 0 0 0 0 0 
HY x B59 1.6 .14 2.7 0 0 0 0 0 0 
2 x 2  t y p e  
R71 x HD2158 88.1 •39 34.7 63.7 .24 20.7 4.3 .14 1.0 
R?1 x HD2244 95.0 .35 38.1 42.2 .15 9.8 6.0 .19 2.3 
R71 x HD2271 78.0 .25 21.7 25.6 .13 4.4 0 0 0 
R?1 x HD2418 82.3 .31 30.0 57.8 .20 16.2 0 0 0 
R71 x B58 43.3 .18 10.4 4.4 .18 1.2 0 0 0 
R71 x B59 82.3 .30 28.4 38.5 .18 10.4 1.7 .15 .5 
B60 x HD2158 83.6 .36 33.2 22.0 .25 7.8 0 0 0 
B60 x HD2244 73.3 .27 25.2 13.6 .18 3.7 1.7 .25 .8 
B60 x HD2271 54.2 .24 15.8 5.7 .24 2.0 0 0 0 
B60 x HD2418 50.0 .31 19.0 14.6 .18 4.1 0 0 0 
B60 x B58 28.6 .23 8.8 0 0 0 0 0 0 
B60 x B59 73.3 .37 31.7 31.4 .23 10.9 1.7 .20 .6 
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Table 14. Analysis of variance of yields in pounds per plot for 36 
single crosses grown at Ames in 1962 
Source 
of 
variation 
Degrees Sums Mean 
of of square 
freedom squares 
F value 
Replication 
Rates 
Error (a) 
2 
3 
6 
21.75 
2261.18 
18.46 
10.88 
753.73 
3.08 
3.53 
244.72** 
Hybrids 
Among types 
Within lxl type 
Within 1x2 type 
Within 2x2 type 
35 
2 
11 
11 
11 
1352.62 
575.54 
400.30 
173.58 
203.19 
38.65 
287.77 
36.39 
15.78 
18.47 
26.11** 
194.44** 
24.59** 
10.66** 
12.48** 
Hybrids x rates 
Rates x types 
Rates x within 
Rates x within 
Rates x within 
Error (b) 
105 
l x l  t y p e  
1x2 type 
2x2 type 
280 
398.01 3.79 
6 143.28 23.88 
33 128.31 3.89 
33 84.41 2.56 
33 42.02 1.27 
413.36 1.48 
2.56** 
16.14** 
2.63** 
1.73* 
.86 
^Sub-plot coefficient of variation 6.6$. 
*F significant at the .05 level of probability. 
** F significant at the .01 level of probability. 
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Table 15. Yields and linear and quadratic regression coefficients 
obtained for 36 single crosses grown at Ames in 1962 
Yields pounds per plot Regression coefficients 
Single 
crosses 
Plants per acre 
8,000 12,000 16,000 20,000 Mean 
Stat. Quad- Stat. 
Linear sign? ratic sign? 
C103 x Bl4 13.8 19.1 19.7 20.8 18.4 1.09 ab -1.05 ab 
C103 x 38-11 14.4 18.1 16.8 17.7 16.8 .44 c - .71 b 
C103 x Ml4 14.9 17.7 20.8 18.9 18.1 .75 be -1.19 ab 
C103 x WF9 16.5 19.7 22.0 20.7 19.8 .75 be -1.12 ab 
C103 x Oh45 13.5 17.6 19.4 19.2 17.4 .94 b -1.08 ab 
C103 x B37 16.5 22.9 26.3 24.9 22.7 1.43 a -1.96 a 
C103 tester mean 14.9 19.2 20.9 20.4 18.8 .90 a -1.18 a 
HY x B14 14.8 18.4 20.2 23.1 19.1 1.33 ab - .17 b 
HY x 38-11 14.7 17.3 20.2 19.7 18.0 .89 be - .77 ab 
HY x M14 13.8 16.3 16.8 17.7 16.1 .60 c - .41 ab 
HY x WF9 15.2 18.2 19.2 19.9 18.1 .76 c - .59 ab 
HY x Oh45 14.2 18.9 21.0 20.4 19.6 1.03 be -1.33 a 
HY x B37 14.5 20.1 23.6 23.7 20.5 1.55 a -1.36 a 
HY tester mean 14.6 18.2 20.2 20.7 18.4 1.03 a - .77 b 
l x l  type mean 14.8 18.7 20.5 20.6 18.6 .96 b - .98 a 
C103 x HD2158 15.8 20.7 22.0 24.4 20.7 1.35 ab - .61 a 
C103 x HD2244 16.4 20.8 22.5 23.9 20.9 1.22 b - .75 a 
C103 x HD2271 17.7 21.5 24.0 24.6 21.9 1.17 b - .78 a 
C103 x HD2418 14.5 18.7 22.2 20.9 19.1 1.12 b -1.38 a 
0103 x B58 15.3 20.1 22.4 22.6 20.1 1.20 b -1.17 a 
C103 X B59 15.2 20.9 24.5 25.2 21.4 1.68 a -1.24 a 
0103 tester mean & CD 20.4 22.9 23.6 20.7 1.29 a - .99 a 
^Regression coefficient followed by letter "an is significantly 
different from those regression coefficients not having "a"; those fol­
lowed by "b" are significantly different from those not having "b" etc. 
using Duncan's Multiple Range Test at .05 probability level. The fol­
lowing tests were made: (1) the three regression values for the three 
types of crosses were compared ; (2) the two regression values for testers 
within each type of cross were compared ; and (3) the six regression values 
for the six lines within each tester were compared. 
lié 
Table 15 (Continued). 
Yields pounds per plot Regression coefficients 
Single Plants per acre Stat. Quad- Stat, 
crosses 8,000 12,000 16,000 20,000 Mean Linear sign? ratio sign? 
HY x HD2158 13.6 17.9 22.2 22.9 19.2 1.61 a - .88 ab 
HY x HD2244 14.6 17.8 20.3 21.0 18.4 1.09 be - .61 ab 
HY x HD2271 14.4 19.7 21.8 22.2 19.5 1.27 ab -1.23 a 
HY x HD2418 15.0 18.9 21.3 21.3 19.1 1.06 be - .97 ab 
HY x 558 15.6 19.1 18.5 20.7 18.5 .74 c - .31 ab 
HY x B59 14.9 19.0 20.3 24.3 19.6 1.47 ab — .03 b 
HY tester mean 14.7 18.7 20.8 22.1 19.1 1.21 a — . 67 a 
1 x 2  t y p e  m e a n  15.3 19.6 21.8 22.8 19.9 1.25 a - .83 a 
R?1 x HD2158 14.6 16.7 18.6 20.9 17.7 1.04 a .03 a 
R?1 x HD2244 16.2 18.3 19.2 20.0 18.4 .60 a - .33 a 
R71 x HD2271 15-9 17.4 19.5 22.0 18.7 1.02 a .27 a 
R71 x HD2418 15.7 15.4 18.1 18.9 17.0 .61 a .30 a 
R?1 x B58 14.0 15.2 17.1 18.0 16.1 .70 a - .07 a 
R71 x B59 15.7 17.2 18.9 19.7 17.9 .69 a - .19 a 
R?1 tester mean 15.4 16.7 18.6 19.9 17.6 .78 a .00 b 
B60 x HD2158 15.3 17.1 18.9 18.5 17.5 .57 a - .56 a 
B60 x HD22W 13.5 16.0 17.4 17.3 16.0 .63 a - .65 a 
B60 x HD22?1 15.0 17.5 19.2 19.5 17.8 .76 a - .54 a 
B60 x HD2418 13.7 15.3 17.1 16.8 15.7 .55 a - .48 a 
B60 x B58 12.0 14.3 16.2 15.4 14.5 .62 a - .78 a 
B60 x B59 14.5 17.0 19.4 18.5 17.4 .72 a - .84 a 
B60 tester mean 14.0 16.2 18.0 17.7 16.5 .64 a - .64 a 
2 x 2  t y p e  m e a n  14.7 16.5 18.3 18.8 17.1 .71 c - .32 b 
Rate mean 14.9 18.2 20.2 20.7 18.5 .97 - .71 
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Table 16. Analysis of variance of yields in pounds per plot for 36 
single crosses grown at Ankeny in 1962 
Source Degrees Sums Mean F value 
of of of squares 
variation freedom squares 
Replications 2 19.4? 9.74 7.44* 
Rates 3 2037.79 679.26 518.52** 
Error (a) 6 7.86 1.31 
Hybrids* 35 859.59 24.56 16.59 
Among types 2 257.04 128.52 86.84' 
Within lxl type 11 278.58 25.32 17.11' 
Within 1x2 type 11 153.22 13.93 9.41' 
Within 2x2 type 11 171.04 15.55 10.51' 
Hybrids x rates 105 446.51 4.25 2.87' 
Rates x types 6 171.26 28.54 19.28' 
Rates x within lxl type 33 102.58 3.11 2.10' 
Rates x within 1x2 type 33 121.32 3.68 2.49' 
Rates x within 2x2 type 33 51.36 1.56 1.05 
Error (b) 280 413.32 1.48 
>** 
** 
** 
'** 
'** 
** 
** 
** 
** 
aSub-plot coefficient of variation 6.3$. 
*F significant at the .05 level of probability. 
**F significant at the .01 level of probability. 
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Table 17. Yields and linear and quadratic regression coefficients 
obtained for 36 single crosses grown at Ankeny in 1962 
Yields pounds per plot Regression coefficients 
Single Plants per acre Stat. Quad- Stat, 
crosses 8,000 12,000 16,000 20,000 Mean Linear sign? ratio sign? 
C103 x B14 14.4 17.9 19.8 21.2 18.3 1.12 ab - .51 b 
0103 X 38-11 16.6 19.8 21.1 20.3 19.4 .63 be - .99 ab 
C103 x ra.4 15.0 20.6 21.6 19.8 19.3 .77 be -1.84 a 
C103 X WF9 17.6 21.0 22.1 20.5 20.3 .49 c -1.23 ab 
C103 X Oh45 13.8 17.9 19.8 18.0 17.4 .72 be -1.47 ab 
C103 X B37 16.9 23.4 25.3 24.5 22.6 1.24 a -1.83 a 
C103 tester mean 15.7 20.1 21.6 20.7 19.5 .83 b -I.31 a 
HY x Bl4 13.7 18.0 20.0 21.4 18.3 1.25 ab - .70 ab 
HY x 38-11 16.2 20.8 21.4 21.8 20.0 .88 be -1.05 ab 
HY x M14 14.0 17.3 19.3 18.3 17.2 .75 c -1.07 ab 
HY x WF9 16.1 19.5 19.2 20.9 18.9 .71 c - .43 b 
HY x 0h45 13.4 18.6 21.2 20.0 18.3 l.ll abc -1.60 a 
HY x B37 14.7 19.0 21.6 23.7 19.7 1.49 a - .54 ab 
HY tester mean 14.7 18.9 20.4 21.0 18.8 1.03 a - .90 b 
l x l  t y p e  m e a n  15.2 19.5 21.0 20.9 19.1 .93 b -1.10 a 
C103 x HD2158 15.4 19.9 22.5 23.6 20.4 1.36 a - .83 b 
C103 x HD2244 16.9 20.4 25.9 24.7 22.0 1.44 a -1.18 ab 
C103 x HD2271 16.5 22.9 25.3 24.8 22.4 1.36 a -I.72 ab 
C103 x HD2418 14.3 19.7 22.0 22.0 19.5 1.27 a -1.38 ab 
C103 x HD58 15.9 21.1 23.0 19.6 19.9 .66 b -2.17 a 
0103 x HD59 15.1 21.5 23.1 23.5 20.8 1.34 a -I.52 ab 
0103 tester mean 15.7 20.9 23.6 23.0 20.8 1.24 a -1.46 a 
^Regression coefficient followed by letter "a" is significantly 
different from those regression coefficients not having "a"; those fol­
lowed by "bn are significantly different from those not having "b" etc. 
using Duncan's Multiple Range Test at the .05 probability level. The 
following tests were made : (1) the three regression values for the 
three types of crosses were compared; (2) the two regression values for 
testers within each type of cross were compared ; and (3) the six regres­
sion values for the six lines within each tester were compared. 
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Table 17 (Continued). 
Yields pounds per plot Regression coefficients 
Single Plants per acre Stat. Quad- Stat, 
crosses 8,000 12,000 16,000 20,000 Mean Linear sign? ratic sign? 
HY x HD2158 14.1 19.4 21.6 23.4 19.6 1.51 a - .85 a 
HY x HD2244 14.9 20.6 21.5 21.5 19.6 1.03 b -1.43 a 
HY x HD2271 15.6 20.5 22.3 23.3 20.4 1.25 ab - .98 a 
HY x HD2418 15.6 20.3 20.8 21.9 19.7 .97 b - .90 a 
HY x HD58 16.0 19.6 20.8 18.6 18.8 .45 c -1.44 a 
HY x HD59 16.0 18.2 22.0 21.1 19.3 .96 b — .76 a 
HY tester mean 15.4 19.8 21.5 21.6 19.6 1.03 b —1.06 b 
2 x 1  t y p e  m e a n  15.5 20.4 22.6 22.3 20.2 1.13 a -1.26 a 
R71 x HD2153 16.9 19.2 19.3 21.1 19.1 .65 a - .13 a 
R71 x HD2244 16.4 19.5 19.3 21.3 19.1 .73 a - .27 a 
R71 x HD22?1 17.1 19.6 21.4 21.4 19.9 .73 a - .60 a 
R71 x HD2418 «17.4 19.4 20.6 20.3 19.4 .50 a - .56 a 
R71 x B58 15.4 18.2 19.4 19.2 18.0 .64 a - .74 a 
R71 x B59 17.9 18.6 19.2 21.2 19.2 .51 a .33 a 
R71 tester mean 16.8 19.1 19.9 20.8 19.1 .63 a - .33 a 
B60 x HD2158 16.9 18.0 18.0 19.0 18.0 .32 a - .04 a 
B60 x HD2244 16.1 18.0 19.5 17.6 17.8 .31 a - .93 a 
B60 x HD2271 15.5 18.6 20.4 19.7 18.6 .72 a - .94 a 
B60 x HD2418 15.4 16.9 18.8 18.3 17.3 .53 a - .50 a 
B60 x B58 14.2 16.0 17.0 16.1 15.8 .34 a - .66 a 
B6o x B59 14.5 17.8 19.4 18.4 17.5 .66 a -1.08 a 
B60 tester mean 15.4 17.5 18.8 18.2 17.5 .48 a - .69 a 
2 x 2  t y p e  m e a n  16.1 18.3 19.3 19.5 18.3 .55 c - .51 b 
Rate mean 15.6 19.4 21.0 20.9 19.2 .87 - .96 
Table 18. Per cent plants with second ears, pounds per second ear and per cent of total yield due 
to second ears for 24 single crosses at Ankeny in 1962 
8,000 plants per acre 12,000 plants per acre 16,000 plants per acre 
Single # plants Lbs./ Second ears % plants Lbs./ Second ears $ plants Lbs./ Second ears 
crosses with second as $ of with second as 70 of with second as $t> of 
2 ears ear total yield 2 ears ear total yield 2 ears ear total yield 
1 x 2  t y p e  
C103 x HD2158 29.3 .31 8.7 1.1 .1 .1 0 0 0 
C103 x HD2244 3.3 .55 1.6 0 0 0 0 0 0 
C103 x HD2271 0 0 0 0 0 0 0 0 0 
0103 x HD2418 20.7 .28 5.7 0 0 0 .8 .2 .2 
0103 x B58 13.8 .33 4.2 2.3 .55 1.3 2.5 .33 1.1 
0103 x B59 0 0 0 0 0 0 0 0 0 
HY x HD2158 23.3 .37 9.4 4.5 .33 1.7 .9 .30 .4 
HY x HD2244 8.5 .32 2.8 2.3 .30 1.1 0 0 0 
HY x HD2271 10.0 .32 3.2 0 0 0 0 0 0 
HY x HD2418 39.0 .39 14.9 35.6 .28 11.5 10.5 .22 3.1 
HY x B58 22.0 .28 6.0 2.4 .2 .5 0 0 0 
HY x B59 50.0 .37 17.1 2.4 .20 1.8 1.8 .1 .2 
2 x 2  t y p e  
R?1 x HD2158 100.0 .47 41.2 76.1 .30 25.7 12.3 .19 3.3 
R71 x HD2244 93.3 .43 36.3 47.8 .27 15.1 9.2 .17 2.5 
R71 x HD2271 91.7 .42 34.8 46.1 .27 14.4 7.6 .27 2.9 
R71 x HD2418 100.0 .44 37.5 74.2 .31 25.7 33.9 .20 9.3 
R71 x B58 78.3 .29 22.5 34.8 .16 7.0 0 0 0 
R71 x B59 90.0 .45 36.1 45.5 .22 12.5 16.2 .19 4.7 
B60 x HD2158 93.3 .48 42.3 70.5 .30 27.4 14.7 .22 5.6 
B60 x HD2244 94.8 .42 38.1 i 56.5 .25 18.2 10.0 .21 3.2 
B60 x HD2271 79.7 •31 25.0 33.7 .22 9.4 17.5 .21 5.4 
B60 x HD2418 91.4 .38 34.5 28.1 .28 11.0 11.2 .18 3.3 
B60 x B58 83.9 .34 30.1 20.2 .19 5.4 3.8 .28 1.7 
B60 x B59 73.2 .45 35-3 46.9 .28 16.6 17.5 .22 4.4 
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Table 19. Yield in pounds per plant obtained for 36 single crosses grown 
at Ames and Ankeny in 1961 and 1962 
Yields in pounds per plant 
Single 
crosses 8,000 
Plants per 
12,000 
acre 
16,000 20,000 
C103 x Bl4 .68 .63 .53 .44 
CIO? x 38-11 .77 .66 .50 .40 
C103 x m.4 .74 .60 .50 .36 
C103 x WF9 .84 .67 .54 .42 
C103 x 0H45 .70 .61 .49 .37 
C103 X B37 .81 .74 .63 .47 
HI x B14 .73 .61 .50 .41 
HY x 38-11 .80 .65 .53 .40 
HY x ML4 .66 .54 .44 .35 
HY x WF9 .77 .63 .51 .39 
HY x 0H45 •71 .64 .54 .41 
HY x B37 .75 .68 .58 .47 
l x l  t y p e  m e a n  .75 .64 .52 .41 
C103 x HD2158 .77 .68 .57 .48 
C103 x HD2244 .80 .69 .60 .47 
C103 x HD2271 .83 .72 .60 .48 
C103 x HD2418 .72 .63 .55 .44 
C103 x B58 .76 .66 .53 .43 
C103 x B59 .75 .68 .58 .48 
HY x HD2158 .74 .64 .55 .45 
HY x HD2244 .74 .64 .53 .41 
HY x HD2271 .77 .67 .56 .44 
HY x HD2418 .75 .65 .54 .44 
HY x B58 .76 .67 .51 .40 
HY x B59 .82 •65 .55 .46 
1 x 2  t y p e  m e a n  .77 .66 .56 .45 
R71 x HD2158 .84 .64 .49 .41 
R71 x HD2244 .81 .60 .46 .40 
R71 x HD2271 .84 .62 .51 .42 
R71 x HD2418 .82 .59 .47 .40 
R71 x B58 .70 .55 .44 .37 
R71 x B59 .84 .60 .49 .41 
B60 x HD2158 .82 .60 .49 .39 
B60 x HD2244 .74 .59 .48 .37 
B60 x HD2271 .78 .59 .51 .39 
B60 x HD2418 .72 .56 .46 .36 
B60 x B58 .68 .52- .44 .33 
B6o x B59 .76 .61 .50 .39 
2 x 2  t y p e  m e a n  .78 .59 .48 .39 
Overall mean .76 .63 .52 .41 
Table 20. Prophyll8 and tassel*3 length for R71, BéO, HY and C103 and ail possible single crosses 
of these inbreds, 49 days after planting 
Leaf Leaf 
axil Prophyll length (mm) axil Prophyll length (mm) 
R71 B6O 
1° 55 0 12 0 3 0 IE 10 0 26 8 0 0 
2 35 25 . 35 0 40 12 2 35 14 40 15 8 9 
3 53 100T 80 50 16 27 3 30 65 26 18 50 15 
4 25 21 28 25 13 17 4 15 30 15 13 22 25 
5 8 6 6 13 4 5 5 7 20 4 4 6 13 
6 5 6 5 4 3 4 6 5 8 4 3 4 6 
7 3 3 4 3 2 3 7 2 4 3 1 2 3 
8 2 2 2 2 1 2 8 0 3 1 0 0 2 
9 1 1 1 1 0 1 ' 9 0 0 0 0 0 1 
L0 0 0 0 0 0 0 
Tassel length (mm) Tassel length (mm) 
2 2 2 2 2 1 2 3 2 3 1 
aRefers to prophyll of the ear shoot. 
^Measured from node of attachment above upper leaf. 
cLeaf axil at base node. 
^T - indicates tiller. 
Table 20 (Continued). 
Leaf 
axil Prophyll length (mm) 
HY 
Ie 12 45 8 — 45 13 
2 27 32 33 40 25 26 
3 8 10 38 12 8 24 
4 4 5 7 6 4 5 
5 4 3 4 3 3 3 
6 2 3 3 3 2 2 
7 2 2 2 l 1 1 
8 1 0 2 1 1 0 
Tassel length (mm) 
2 2 3 2 2 2 
Leaf 
axil Prophyll length (mm) 
C103 
Ie 0 0 0 0 5 0 
2 0 0 0 15 5 5 
3 0 9 7 12 8 4 
4 6 10 7 6 6 10 
5 4 6 3 3 5 5 
6 3 1 2 1 3 3 
7 2 1 1 1 2 2 
8 1 0 1 1 
Tassel length (mm) 
3 3 2 3 3 
Table 20 (Continued) . 
Leaf 
axil Prophyll length (mm) 
R71 x B60 
Ie 500T 0 450T 70 ?40T 0 
2 150T 57 . 450T 380T 0 0 
3 230T 287T 0 400T 2 300T 
Ur 165? 180T 254T 215T 350T 360T 
5 110 99 30 99 220T 168 
6 72 71 97 72 97 67 . 
7 35 31 55 39 56 25 
8 23 11 36 20 34 10 
9 11 6 12 9 17 5 
10 7 6 8 6 8 7 
11 6 3 7 4 8 4 
12 3 3 5 4 4 3 
13 3 0 3 4 4 2 
14 3 0 2 4 4 2 
15 0 0 2 0 0 2 
Tassel length (mm) 
5 6 3 6 7 4 
Leaf 
axil Prophyll length (mm) 
B60 x C103 
Ie 0 30 0 0 0 0 
2 40 90 0 58 30 40 
3 33 70 21 78 53 105 
4 65 45 48 82 122 70 
5 32 25 26 37 60 35 
6 20 14 10 25 40 18 
7 12 9 8 15 20 10 
8 8 5 4 10 13 6 
9 7 5 4 7 9 5 
10 4 — 3 4 4 4 
11 3 — 3 4 4 -
12 0 0 0 3 0 1 
Tassel length (mm) 
3 3 2 5 8 4 
Table 20 (Continued). 
Leaf 
axil Prophyll length (mm) 
C103 x HY 
Ie 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
0 
0 
3 
6 
8 
5 
6 
3 
3 
2 
3 
2 
0 
0 
9 
14 
33 
14 
5 
4 
4 
3 
2 
2 
1 
1 
0 
0 
63 
37 
31 
13 
8 
5 
4 
3 
3 
2 
2 
0 
8 
28 
38 
17 
7 
4 
4 
3 
2 
1 
1 
1 
0 
10 
15 
37 
14 
5 
5 
3 
3 
2 
1 
1 
1 
8 
7 
15 
11 
5 
3 
2 
2 
1 
1 
0 
0 
0 
5 
Tassel length (mm) 
4 5 4 3 2 
Leaf 
axil Prophyll length (mm) 
R71 x HY 
Ie 0 0 0 0 0 0 0 
2 0 HOT 0 225T 300T 0 450T 
3 120T 181T 300T 170T 88T 32 180T 
4 141T 80 33 37 68 124 30 
5 27 18 27 24 21 27 58 
6 12 7 16 12 8 8 33 
7 8 5 8 7 7 7 16 
8 5 3 5 6 5 4 11 
9 3 3 3 3 5 4 8 
10 2 2 3 3 3 3 5 
11 2 0 2 2 2 1 4 
12 1 0 1 2 0 0 3 
13 0 0 1 0 0 0 3 
14 0 0 0 0 0 0 2 
Tassel length (mm) 
2 3 3 4 5 2 6 
Table 20 (Continued). 
Leaf Leaf 
axil Prophyll length (mm) axil Prophyll length (mm) 
HY x B60 R71 x CIO 3 
Ie 43 33 34 25 22 35 1° 0 0 0 0 0 
2 79 73 68 53 51 36 2 0 0 0 29 89 
3 74 80 100 40 46 96 3 54 62 16 57 158T 
4 38 41 48 22 24 54 4 93 116 50 89 105 
5 21 18 22 17 8 30 5 43 37 23 23 55 
6 14 18 12 9 6 14 6 27 15 10 20 28 
7 8 13 8 7 5 10 7 10 11 5 12 15 
8 7 8 6 5 4 8 8 8 6 4 8 11 
9 5 7 6 3 2 6 9 5 5 3 6 8 
10 2 5 4 3 2 4 10 4 4 3 4 7 
11 4 4 4 2 2 4 11 4 3 2 4 4 
12 0 4 2 1 0 0 12 3 2 1 2 5 
13 2 2 1 0 0 
Tassel length (mm) 
Tassel length (mm) 
6 - 5 5 4 ? 
6 4 4 ?8 
0 
0 
11 
74 
53 
26 
15 
8 
5 
5 
3 
2 
0 
6 
Table 21. Prophylla and tassel^ length for R?l, 0103, R?1 x B60 and C103 x HY, 51 days after 
planting 
Leaf 
axil Prophyll length (mm) 
Leaf 
axil Prophyll length (mm) 
R71 C103 
IE 0 0 0 0 0 IE 0 15 0 0 0 0 
2 11 0 18 5 0 0 2 18 19 8 0 0 8 
3 18 50 0 27 0 0 3 13 11 10 9 12 5 4 64 35 48 45 35 28 4 6 8 8 8 9 6 
5 47 24 32 12 75 110 5 6 4 6 4 6 4 
6 16 9 28 7 34 30 6 3 4 3 3 3 2 
7 11 10 18 6 12 12 7 3 3 2 2 3 2 8 7 5 7 5 11 11 8 3 3 2 2 2 2 
9 4 3 6 3 5 6 9 3 3 2 2 2 1 
10 3 3 4 2 3 4 10 2 3 1 1 2 1 
11 3 2 3 2 3 2 11 0 0 0 1 1 0 
12 3 2 2 1 2 1 12 0 0 0 0 1 0 
13 2 1 2 1 2 1 
14 0 1 1 0 1 1 Tassel length (mm) 
15 0 0 1 0 0 0 
5 5 4 4 3 3 
Tassel length (mm) 
5 3 3 3 3 3 
aRefers to prophyll of the ear shoot. 
^Measured from node of attachment above upper leaf. 
cLeaf axil at base node. 
Table 21 (Continued). 
Leaf 
axil Prophyll length (ram) 
Leaf 
axil Prophyll length (mm) 
R?1 x B60 C103 x HY 
Ie 0 0 0 0 1° 0 0 20 50 0 0 
2 500Td 450T — 300T 530T — 2 4o 40 30 55 10 20 
3 450T 450T 410T 380T 500T 430T 3 50 55 65 90 23 50 
4 165 290T 380T 470T 145 430T 4 25 40 37 45 22 45 
5 62 145 130 131 127 210 5 15 10 15 20 10 20 
6 29 50 94 117 74 70 6 7 4 10 10 6 13 
7 16 48 36 55 42 56 7 4 4 6 6 5 % 
8 8 34 28 24 23 25 8 4 3 6 5 4 5 
9 5 12 8 16 15 12 9 4 2 5 4 3 4 
10 4 11 6 6 6 8 10 3 0 4 3 3 4 
11 4 6 5 6 5 5 11 2 0 - 3 — 3 
12 3 5 4 5 5 5 12 0 0 0 2 0 3 
13 0 4 4 5 4 4 
14 0 0 3 4 0 4 Tassel length (mm) 
Tassel length (mm) 7 5 7 5 6 6 
^T - indicates tiller. 
Table 22. Prophyll,a tassel*3 and cob length® where measurable for R?l, B6o, HY, C103 and all 
possible single crosses of these inbreds, 53 days after planting 
Leaf Leaf 
axil Prophyll length (mm) axil Prophyll length (mm) 
R?1 B60 
ld 0 0 0 0 0 ld 0 0 0 0 0 0 
2 67 18 195T6 0 0 0 2 0 0 0 0 0 0 
3 138T 134T 95 24 160T 0 3 25 - - 0 10 0 
4 58 175T 23 145T 152T HOT 4 54 15 35 24 58 17 
5 71 72 23 46 38 120T 5 50 0 55 53 62 59 
6 39 29 22 57 13 33 6 45 19 6o 43 45 54 
7 22 29 14 34 21 21 7 21 8 27 36 12 53 
8 15 16 6 20 11 10 8 12 7 15 19 10 22 
9 6 6 4 11 6 6 9 8 5 10 10 7 11 
10 5 5 3 6 4 5 10 7 3 8 8 4 8 
11 4 3 2 4 3 3 11 5 4 2 5 6 3 7 
12 3 2 2 3 3 3 12 3 2 3 3 3 4 
13 0 2 0 3 0 2 13 3 0 0 2 3 3 
14 0 0 0 . 0 0 2 14 2 0 0 2 0 3 
Tassel length (mm) Tassel length (mm) 
7 6 7 6 4 6 4 3 6 4 4 5 
aRefers to prophyll of ear shoot. 
^Measured from node of attachment above upper leaf. 
°Length of portion of axis that bears ovaries. 
dLeaf axil at base node. 
eT - indicates tiller. 
Table 22 (Continued). 
Leaf 
axil Prophyll length (mm) 
HY 
id 30 10 45 0 100T 0 
2 30 14 40 32 40 29 
3 25 30 35 26 23 23 
4 12 14 10 14 9 12 
5 4 10 6 10 8 7 
6 3 5 4 4 3 5 
7 3 4 4 3 3 2 
8 l 2 3 3 2 1 
9 0 2 2 2 2 1 
10 0 2 2 2 2 0 
11 0 1 1 1 0 0 
12 0 0 0 0 0 0 
Tassel length (mm) 
5 5 5 5 4 5 
Leaf 
axil Prophyll length (mm) 
C103 
ld 0 0 0 0 0 0 
2 0 0 0 0 0 0 
3 8 0 0 7 0 8 
4 7 18 12 8 9 5 
5 8 10 8 6 8 4 
6 5 10 10 4 5 3 
7 - 7 6 3 6 3 
8 3 5 3 3 3 3 
9 3 5 5 4 3 3 
10 2 6 4 3 3 0 
11 2 5 4 0 3 0 
12 1 0 3 0 2 0 
13 0 0 0 0 0 0 
Tassel length (mm) 
5 8 7 5 5 5 
Table 22 (Continued). 
Leaf 
axil Prophyll Cob Prophyll 
ld 0 4?0T 
2 430T 440T 
3 100 43 
4 135 130 
5 90 85 
6 53 55 
7 25 21 
8 13 14 
9 7 7 
10 7 7 
1 1  6 1 7  
12 4 1.5 7 
13 0 0 
15 9 
Length (mm) 
Cob Prophyll Cob Prophyll Cob Prophyll 
R71 x B60 
640T 400T 600T 
600T 112 470T 
400T 112 115 
125 95 145 
130 36 125 
78 32 70 
52 20 46 
24 12 19 
11 7 .6 15 
8  7  1 6  
- 7  1 0  
1.5 7 1.5 0 0 
0 0 0  
Tassel Length (mm) 
10 12 11 
Table 22 (Continued). 
Leaf 
axil Prophyll 
ld 0 
2 0 
3 110 
4 140 
5 85 
6 45 
7 20 
8 12 
9 10 
10 9 
11 7 
12 0 
12 
Length (mm) 
Prophyll Cob Prophyll Prophyll Prophyll 
B60 x C103 
0 0 0 0 
90 100 0 100 
95 135 115 115 
80 100 115 120 
50 97 130 100 
28 45 70 50 
19 30 • 32 30 
15 1 15 17 16 
10 2 12 12 13 
9 2 9 9 10 
0 8 8 10 
0 0 8 0 
Tassel length (mm) 
16 15 9 13 
Table 22 (Continued). 
Leaf 
axil Prophyll Cob Prophyll 
la 25 37 
2 45 44 
3 37 108 
4 52 58 
5 45 44 
6 22 25 
7 13 13 
8 8 8 
9 7 6 
10 4 5 
11 5 5 
12 4 1 5 
13 0 0 
11 9 
Length (mm) 
Cob Prophyll Prophyll Prophyll Prophyll 
C103 x HY 
0 0 0 18 
28 ?0 20 23 
40 120 42 77 
43 78 38 56 
26 46 20 37 
17 32 10 21 
8 17 7 10 
8 10 4 7 
6 7 4 6 
5 6 3 5 
4 5 2 3 
1 4 5 2 3 
0 0 2 0 
Tassel length (mm) 
11 6 12 8 
Table 22 (Continued). 
Leaf 
axil Prophyll Cob Prophyll 
ld 0 
2 6o or 2 280T 
3 54 83 
4 78 62 
5 73 37 
6 40 20 
7 25 13 
8 16 6 
9 9 -
10 9 5 
11 5 4 
12 4 1 0 
12 
Length (mm) 
Cob Prophyll Prophyll Prophyll Prophyll 
R?1 x HY 
500T 0 300T 0 
350T 0 200T 650T 
70 240T 90 75 
38 110 58 110 
28 82 28 60 
17 50 10 37 
10 35 10 22 
5 8 13 9 16 
7 7 6 7 
2 5 6 4 4 
3 4 5 3 7 
0 0 0 0 
Tassel length (mm) 
Table 22 (Continued). 
Leaf 
axil Prophyll Cob Prophyll Cob 
1° 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
0 
0 
69 
110 
119 
112 
65 
38 
24 
16 
10 
8 
1 
1 
1 
0 
0 
58 
76 
69 
60 
23 
17 
12 
7 
5 
o 
0 
.5 
.1 
.5 
18 12 
Length (mm) 
Prophyll Cob Prophyll Cob Prophyll Prophyll 
HY x B60 
0 0 15 0 
0 0 31 0 
30 - 91 0 
80 112 75 95 
95 128 55 76 
57 .5 120 36 50 
43 .2 85 17 30 
25 .2 45 14 18 
17 .5 27 1 11 15 
10 .5 16 1 8 6 8 L 13 1.5 6 6 
5 L 12 2 0 4 
5 1 0 0 0 
Tassel length (mm) 
12 22 13 11 
Table 
Leaf 
axil 
ld 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
30 
95 
76 
35 
18 
10 
7 
6 
5 
3 
3 
0 
8 
(Continued). 
Length (mm) 
Prophyll Cob Prophyll Cob Prophyll Prophyll Prophyll 
R71 x C103 
0 0 — • — 
0 0 - - 14 
68 0 98 100 63 
105 102 82 96 16 
85 117 67 92 40 
51 66 37 39 15 
31 45 21 22 13 
15 18 15 13 6 
11 16 9 10 6 
10 9 5 8 3 
8 .8 5 4 5 3 
7 1 4 5 5 0 
0 4 .5 0 0 0 
Tassel length (mm) 
13 12 11 14 12 
Table 23. Prophyll,a cob,*5 and tassel® length for R?l, B60, HY, C103 and ail possible single 
crosses of these inbreds, 56 days after planting 
Length (mm) 
Leaf 
axil Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob 
R71 
ld 4 TSe 4 TS 4 1 4 TS 5 TS 4 TS 
2 4 TS 4 TS 4 TS 8 TS 6 TS 4 TS 
3 4 TS 5 7? 6 TS 6 — 9 TS 4 TS 
4 6 TS 6 V 8 TS 9 TS 14 TS 6 V 
5 15 TS 11 V 18 TS 0 29 TS 13 V 
6 0 0 26 V 0 0 21 
Tassel length (mm) 
8 12 13 16 
aRefers to prophyll of ear shoot. 
^Length of portion of axis that bears ovaries. 
^Measured from node of attachment above upper leaf. 
dLeaf axil which normally gives use to top harvestable ear. 
eTS - indicates transition stage of cob from vegetative to floral stage. 
•f-V - indicates vegetative stage of ear shoot cob. 
Table 23 (Continued). 
Leaf 
axil Prophyll Cob Prophyll Cob 
ld 3 1 3 1 
2 4 .7 4 1 
3 5 TS 4 TS 
4 6 TS 5 TS 
5 12 TS 9 
6 19 TS 15 TS 
7 34 TS 23 
8 70 - 38 
9 0 78 TS 
10 0 
7 
0 
5 
ld 1 .5 
2 4 .5 
3 2 .5 
4 _ — 
5 0 
6 0 
7 0 
11 
Length (mm) 
Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob 
B6o 
3 .7 4 1 
3 TS 4 1 
3 TS 7 TS 
4 TS 9 TS 
8 TS 10 TS 
13 V 17 TS 
26 V 29 -
0 0 
0 0 
0 0 
Tassel length (mm) 
5 7 
HY 
4 .3 2 .2 
5 .5 4 V 
3 .5 4 7 
5 .2 6 
6 7 7 
8 12 
0 0 
Tassel length (mm) 
8 9 
L 3 l 
TS 3 .7 
TS 4 TS 
TS 7 TS 
TS 9 TS 
7 15 7 
- 23 
7 60 
TS 0 
0 
6 
.5 2 
TS 3 TS 
7 3 TS 
5 -
5 7 
7 
10 
3 
3 
8 
6 
13 
20 
26 
28 
?4 
40 
7 
2 
3 
3 
5 
8 
13 
o 
8 
Table 23 (Continued). 
Leaf 
axil Prophyll Cob Prophyll Cob 
ld 4 1 
2 8 TS 
3 9 V 
4 9 
5 14 
6 11 
7 0 
8 0 
5 
ld 5 1.5 6 2 
2 7 1 8 1.5 
3 7 1 11 1 
4 11 •5 16 1 
5 11 .5 27 TS 
6 22 TS 70 TS 
7 36 TS 83 TS 
8 67 TS 85 — 
13 19 
Length (mm) 
Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob 
C103 
3 - 4 1 
4 TS 5 .5 
5 TS 8 TS 
5 V 8 TS 
4 8 V 
4 12 
5 14 
13 0 
Tassel length (mm) 
6 13 
R71 x B60 
10 3 7 1.5 
13 2 8 1 
13 2 10 1 
18 1.5 11 1 
37 1 13 1 
52 1 36 TS 
100 1 50 TS 
112 TS 108 TS 
Tassel length (mm) 
26 16 
1.5 4 TS 
TS 5 V 
TS 5 
V 5 
7 
10 
11 
0 
15 
3 7 2 
2.5 9 1 
1.5 11 1 
1 12 .5 
16 TS 
38 
48 TS 
102 
— 
17 
7 
5 
8 
13 
13 
11 
0 
0 
17 
11 
15 
30 
4o 
0 
0 
0 
0 
34 
Table 23 (Continued). 
Length (mm) 
Leaf 
axil Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob 
B60 x C103 
ld 10 3 6 2 7 2 12 2 13 3 12 3 
2 17 2 8 2 11 1.5 15 2 15 2 16 2 
3 22 1.5 10 1.5 13 1.5 20 2 19 2 18 1.5 
4 30 l 17 1 21 1 30 1.5 28 2 42 1.5 
5 50 l 26 l 34 l 50 1.5 45 1.5 50 1.5 
6 96 1 40 1 53 1 70 1.5 105 1.5 100 1.5 
7 120 1 80 1 107 1 83 1 120 1.5 100 1 
8 0 140 l 98 1 0 100 — 125 TS 
9 0 160 l 0 0 0 0 
Tassel length (mm) 
27 18 22 25 31 34 
C103 X HY 
ld 4 TS 6 1 5 1 8 1.2 6 1 7 — 
2 5 - 8 TS 7 TS 8 TS 8 TS 8 TS 
3 6 V 10 TS 6 TS 10 TS 11 TS 10 TS 
4 8 V 12 7 V 12 V 14 V 10 TS 
5 10 20 V 12 15 20 20 V 
6 22 32 14 28 37 26 
7 25 50 0 52 35 50 
8 0 0 0 0 0 70 
Tassel length (mm) 
13 20 13 19 21 18 
Table 23 (Continued). 
Length (mm) 
Leaf 
axil Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob 
R71 x HY 
ID 4 TS — 9 2 4 1 8 1.5 6 2 
2 5 TS 10 1 10 1 5 TS 9 TS 7 TS 
3 5 V 12 TS 11 .5 7 7 10 TS 12 TS 
4 10 32 TS 20 .5 9 14 Y 18 TS 
5 18 65 — 35 — 10 21 29 
6 25 0 48 TS 18 40 0 
7 45 0 67 V 33 52 0 
8 54 0 75 55 100 0 
Tassel length (mm) 
12 38 42 10 22 30 
HY x 
1 
B6O 
I 
ld 7 2 8 2 8 2 8 2 6 2 8 2 
2 8 1 8 1.5 11 2 10 2 8 1.5 9 1.5 
3 11 1 14 1 13 1.5 15 1.5 9 1 12 1 
4 13 1 18 .5 25 1 23 l 14 l 24 1 
5 26 TS 30 TS 42 1 37 1 18 TS 24 TS 
6 42 TS 43 TS 70 1 52 l 30 37 
7 65 TS 66 TS 90 TS 75 TS 42 58 
8 106 TS 0 96 TS 110 TS 74 TS 97 TS 
Tassel length (mm) 
18 27 28 29 18 23 
Table 23 (Continued). 
Length (mm) 
saf 
Kil Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll 
R71 x C103 
ld 7 1.5 8 2 8 2 6 1 6 1 6 
2 8 1 12 1 10 1 8 TS 6 TS 7 
3 11 l 22 1 11 1 10 TS 10 TS 11 
4 20 ^ TS 33 TS 26 TS 17 22 20 
5 35 54 40 TS 28 23 25 
6 58 TS 85 TS 62 TS 46 TS 58 TS 48 
Tassel length (ram) 
26 33 28 16 23 20 
1 
1 
TS 
TS 
TS 
Table 24. Prophyll,a cob*3 and tassel length® for R?l, B60, HT, C103 and ail possible single 
crosses of these inbreds, 58 days after planting 
Leaf 
Length (mm) 
axil Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob 
R71 
ld 5 TSe 6 1 3 TS 4 TS 5 1 4 1 
2 5 TS 9 1 4 TS 5 TS 8 1 5 TS 
3 6 TS 13 1 5 TS 5 Vf 14 .8 5 TS 
4 20 V 20 TS 7 V 13 22 — 9 V 
5 35 38 TS 11 25 45 TS 19 V 
6 69 58 TS 30 62 70 — 36 
7 0 0 65 80 112 63 
15 32 
Tassel length (mm) 
12 13 25 
a Refers to prophyll of ear shoot. 
^Length of portion of axis that bears ovaries. 
^Measured from node of attachment above upper leaf. 
dLeaf axil which normally gives rise to top harvestable ear. 
eTS - indicates transition stage of cob from vegetative to floral stage, 
- indicates vegetative stage of ear shoot cob. 
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Table 24 (Continued). 
Length (mm) 
Leaf 
axil Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob 
BéO 
LD S 2 3 2 4 2 5 2 5 1.2 4 1.5 
2 9 2 5 1 6 1 8 1.5 5 1 6 1.2 
3 22 2 5 1 7 1 10 L.L 10 1 5 1 
4 55 2 11 TS 10 .7 13 .5 45 .7 14 1 
5 97 2 18 TS 25 .5 33 TS 85 1 43 7 
6 132 2 35 7 63 TS 60 TS 85 TS 62 TS 
7 102 1 50 90 - 95 0 87 TS 
8 0 60 105 120 0 48 
Tassel length (mm) 
20 10 13 11 10 10 
HY 
LD 5 .5 5 TS 5 1 4 1 4 TS 5 1 
2 5 TS 6 TS 7 TS 7 TS 6 TS 6 TS 
3 7 TS 8 TS 8 TS 7 TS 7 TS 5 TS 
4 10 V 10 7 10 TS 10 7 8 7 8 7 
5 12 15 15 7 12 11 11 
6 23 7 21 24 7 18 18 18 
7 25 15 36 24 24 21 
8 42 28 39 14 
Tassel length (mm) 
14 12 24 22 15 19 
Cob 
1 
TS 
TS 
V 
3 
2.5 
2 
2 
2 
2 
1.5 
1 
TS 
(Continued). 
Length (mm) 
Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll 
C103 
8 1 7 1 3 Aborted 8 1.5 7 1.5 7 
9 1 9 — 9 1 9 1 12 ts 10 
7 ts 9 V 13 ts 8 ts 12 ts 7 
11 ts 20 V 14 V 11 V 18 ts 14 
14 ts 18 V 15 11 12 V 13 
21 ts 21 17 9 0 12 
11 
-
0 0 0 0 0 
Tassel length (mm) 
23 26 36 26 31 21 
R71 x b6o 
20 1 27 3 8 Aborted 21 3 33 4 14 
28 4 42 3 16 2.5 25 2.5 53 3 18 
43 2 52 2.5 21 2 55 2 85 2.5 20 
69 2.5 75 2.5 28 1.5 82 2 108 2 47 
110 2 105 2 52 1 105 2 154 2 72 
155 2 132 2 75 1 137 1.5 183 2 93 
172 2 100 ts 98 ts 132 ts 147 1 160 
160 2 85 ts 126 ts 115 ts 0 140 
0 0 0 0 0 125 
Tassel length (mm) 
58 88 39 47 85 33 
Table 24 (Continued). 
Leaf 
axil Prophyll Cob Prophyll Cob 
ld 32 6 16 1 
2 60 5 18 2.2 
3 75 4.2 30 2.2 
4 112 3 52 1.8 
5 128 3 70 1.5 
6 155 3 106 1.5 
7 150 TS 110 1.3 
110 34 
id 10 1.5 10 1.5 
2 10 1 10 1 
3 11 .5 13 TS 
4 17 TS 17 TS 
5 30 TS 28 TS 
6 35 TS 35 7 
7 46 TS 40 
8 38 TS 4 5 V 
33 35 
Length (mm) 
Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob 
B6O x C103 
25 5 18 4 
40 5 29 4 
75 3.2 33 3.2 
95. - 6O 3 
150. 3.2 70 2.8 
140 3 72 1.6 
150 L 75 .5 
Tassel length (nun) 
115 60 
C103 x HY 
7 l 6 1 
10 1 10 1 
10 .5 8 .5 
10 TS 10 TS 
15 TS 13 
23 18 TS 
33 TS 18 V 
30 TS 18 V 
Tassel length (mm) 
3.5 7 3 
2.5 15 3 
2.2 23 2.2 
3 32 2 
2 52 1.2 
2.2 67 -
78 
I 
28 
10 1.5 
.5 11 1.5 
TS 14 1 
18 .5 
TS 22 TS 
38 TS 
TS 46 TS 
45 V 
20 
45 
66 
102 
130 
135 
o 
43 
8 
8 
10 
10 
13 
13 
20 
o 
26 23 22 43 
Table 24 (Continued). 
Leaf 
axil Prophyll Cob Prophyll Cob 
id 12 2.5 10 2 
2 17 1.5 15 1.5 
3 27 1.5 17 1 
4 42 1 35 .5 
5 75 1 53 .5 
6 85 .5 76 TS 
7 105 TS 77 TS 
8 92 100 TS 
86 55 
id 24 3 17 2.5 
2 30 2.7 27 2.2 
3 50 2 35 1.3 
4 76 2 56 1.5 
5 90 2 70 1.4 
6 130 1.2 100 — 
7 110 — 0 
8 0 0 
70 66 
Length (mm) 
Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob 
R71 x HY 
10 2.5 10 2 
14 2 11 1.5 
17 1.5 13 l 
35 1 29 1 
58 1 48 1 
70 l 60 TS 
80 TS 78 TS 
100 — 64 TS 
Tassel length (mm) 
70 52 
HY x B6O 
20 3 26 4 
32 3 40 4 
45 2.9 - 2.8 
70 2 86 2.2 
100 - 102 2.2 
100 1.3 120 1.7 
100 TS 95 1.3 
90 TS 0 
Tassel length (mm) 
100 120 
2 10 1.5 
1.5 10 i 
1 15 i 
1 31 TS 
TS 48 TS 
TS 60 TS 
TS 76 TS 
TS 0 
36 
3.2 20 4 
2.5 37 4 
2.5 56 3 
2 73 2.2 
1.2 92 2 
.5 107 1.5 
TS 100 TS 
0 
100 
11 
13 
18 
22 
58 
80 
95 
8? 
62 
26 
40 
55 
70 
82 
95 
72 
0 
80 
Table 24 (Continued). 
Length (mm) 
;af 
cil Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob 
R71 x C103 
ld 20 2 11 2 12 2 39 3 8 1.5 7 1.5 
2 30 1.5 14 2 13 1.5 55 2 10 1 14 1 
3 45 1 32 1.5 31 1 77 1.5 20 1 29 1 
4 68 1 58 1 55 1 108 1 38 TS 54 1 
5 90 1 77 1 79 1 130 1 55 TS 78 1 
6 136 TS 106 1 120 1 160 TS 72 TS 116 1 
7 0 130 TS 152 .5 0 0 135 TS 
Tassel length (mm) 
59 58 45 95 30 49 
Table 25. Prophyll,a cob*3 and tassel length6 for R71, B60, HT, CIO3 and all possible single 
crosses of these inbreds, 60 days after planting 
Leaf 
Length (nun) 
axil Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob 
R71 
ld 11 2 8 1 5 1 8 1.5 6 Aborted 8 1.5 
2 11 1.5 8 1 8 1 10 1 7 1 9 1 
3 20 l 11 .5 13 1 10 .5 8 • 5 11 • 5 
4 55 1 14 TS® 25 TS 21 .5 11 TS 29 .5 
5 63 •5 45 TS 29 TS 52 TS 17 TS 61 TS 
6 98 .5 72 TS 83 TS 70 TS 51 TS 100 TS 
7 0 105 TS 110 TS 0 77 TS 106 TS 
8 0 0 115 TS 0 90 TS 
48 24 
Tassel length (mm) 
26 32 26 
aRefers to prophyll of ear shoot. 
^Length of portion of axis that bears ovaries. 
^Measured from node of attachment above upper leaf. 
dLeaf axil which normally gives rise to harvestable ear. 
eTS - indicates transition stage of cob from vegetative to floral stage. 
29 
Table 25 (Continued). 
$af 
cil Prophyll Cob Prophyll Cob 
Length (mm) 
Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob 
B6O 
ld 12 3 10 2 15 3 13 2.5 10 3 8 2 
2 15 3 14 1.5 25 3 17 2 15 2 10 2 
3 21 2.5 14 1.5 25 3 25 2 15 2 10 1.5 
4 25 2.5 34 1 53 3 50 2 39 2 22 1.5 
5 48 2 56 1 80 2.5 78 2 58 2 28 1.5 
6 68 2 106 1 109 2.5 128 2 75 1.5 38 1.5 
7 95 1.7 110 .5 130 2 160 1.5 101 1.5 68 1 
8 110 - 0 105 l 0 109 .5 134 1 
9 85 .5 0 0 0 0 125 .5 
Tassel length (mm) 
31 15 32 22 21 18 
HY 
ld 7 1.5 9 1.5 3 1.2 5 1.4 7 1.3 6 1.6 
2 8 1 11 1.3 8 1 4 .9 9 1.3 9 1.2 
3 9 l 12 1.0 8 .5 6 .5 8 .8 8 .5 
4 15 TS 20 TS 14 TS 8 TS 16 TS 10 TS 
5 24 TS 30 TS 23 Vf 15 V 21 V 20 TS 
6 29 - 50 TS 28 V 29 V 29 V 30 V 
7 26 68 32 34 30 45 
8 0 0 0 45 18 38 
Tassel length (mm) 
45 53 35 31 38 39 
*V - indicates vegetative stage of ear shoot cob. 
Table 25 (Continued). 
Length (mm) 
Leaf Cob 
axil Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob mean 
C103 
ld 6 Aborted 6 2.0 9 2.3 11 3 15 2.2 
2 15 2 10 1.3 16 1.0 20 3 20 2 
3 18 1.3 11 .7 19 .6 23 2 25 1 
4 22 .6 15 .6 25 .5 26 1.3 20 — 
5 28 .5 13 TS 15 - 37 - 16 V 
6 16 TS 12 V 13 V 25 V 12 V 
7 20 - 0 0 15 10 
Tassel length (mm) 
45 28 45 63 57 
X 
o
 
»
 R71 
ld 21 4.5 21 4 17 4 50 6 25 4 30 5.5 
2 38 4 35 4 27 3 73 4.5 45 3.5 53 4 
3 51 3.5 42 3.5 46 3 87 3.5 51 3 56 4 
4 78 2.5 78 3 52 3 123 4 77 2.7 93 3 
5 96 2 95 3 88 2.5 125 2 102 2 l4o 4 
6 133 1.5 152 2 129 2 148 1.5 107 1.5 155 3 
7 120 1 151 1.5 119 1 142 .5 99 TS 185 3.5 
8 136 TS 152 1 116 TS 135 TS 120 TS 163 2.5 
9 103 TS 0 111 TS 0 0 0 
Tassel length (mm) 
105 85 92 156 95 105 
Table 25 (Continued). 
Leaf 
axil Prophyll Cob Prophyll Cob 
ld 60 8 60 8 
2 80 7 72 8 
3 115 7 114 6 
4 140 5 127 5 
5 138 4 120 4 
6 126 3 142 3 
7 163 2 163 2 
8 0 143 
229 195 
ld 14 3 12 3 
2 14 2 24 2 
3 18 2 29 1.5 
4 30 1.5 42 1.5 
5 41 1 51 1.2 
6 30 .5 51 .5 
7 36 TS 51 TS 
8 40 TS 71 TS 
84 95 
Length (mm) 
Cob 
Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob mean 
B60 x C103 
74 8 43 6 43 7.5 27 5 7.1 
89 7 64 5 67 6.5 36 4.5 6.3 
140 7 80 . 4.5 90 5.5 50 4 5.7 
175 6 100 4 115 5 70 3.5 4.8 
170 4 105 3.5 113 3.5 86 3 3.7 
158 3 92 2 86 2.5 98 3 2.8 
157 2 115 1.5 108 1.5 78 1.5 1.8 
0 0 0 113 .5 
Tassel length (mm) 
225 136 175 121 
C103 x HY 
12 3 17 2 14 2 22 2.5 
30 2.5 20 1.5 - 1 38 2 
33 2 24 1 - 1 42 1.5 
38 1.5 35 1 - 1 56 1.5 
53 1.5 40 .5 - .5 45 .5 
40 .5 27 - - TS 44 TS 
35 TS 34 TS 54 TS 0 
35 TS 34 TS 0 0 
Tassel length (mm) 
133 59 55 109 
Table 25 (Continued). 
Leaf 
axil Prophyll Cob Prophyll Cob 
ld 15 3 13 2.3 
2 14 2 16 1.8 
3 23 — 21 1.2 
4 70 1.2 56 1.2 
5 100 - 74 1 
6 120 1.2 93 — 
7 125 TS 95 1 
8 95 TS 107 1 
70 78 
ld 55 6 25 4.3 
2 40 6 33 4.0 
3 100 5 47 3.2 
4 115 3 46 2.2 
5 140 2 64 3.0 
6 122 1.5 66 1.5 
7 132 1.5 73 .5 
8 0 0 
9 0 0 
205 75 
Length (mm) 
Cob 
Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob mean 
R?1 x HY 
15 4 20 3.8 
19 2.5 29 3.2 
32 1.5 35 2.5 
60 1.5 58 2.0 
101 1 83 1.5 
113 1 107 1.6 
117 - 80 TS 
75 - 92 Y 
Tassel length (ram) 
140 132 
HY x B60 
15 2.0 20 4.5 
19 1.8 40 5.0 
25 1.5 67 4.2 
32 1.0 90 4.0 
38 • 5 110 3.0 
34 TS 110 2.5 
31 TS 132 2.0 
30 — 110 TS 
0 0 
Tassel length (mm) 
70 132 
3 21 3 
2 26 2 
2 47 1.8 
1.5 79 1.5 
1.2 102 1.4 
.8 122 1.0 
TS 98 TS 
TS 0 
135 
5.0 20 5 4.5 
6.0 40 4.8 4.6 
4.0 57 3.5 3.6 
3.6 75 3.0 2.8 
3.0 100 2.2 2.3 
2.0 124 2.0 
2.0 90 TS 
.5 0 
0 
125 
15 
16 
27 
58 
78 
90 
90 
88 
135 
23 
50 
65 
90 
115 
130 
128 
123 
105 
160 
Table 25 (Continued). 
Length (mm) 
saf 
til Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob 
Cob 
mean 
R71 x C103 
ld 23 4 26 4 22 3 16 3 24 3 4 3.5 
2 26 3 40 3 32 2.8 23 3 30 3 32 3 3.0 
3 65 2.2 84 3 75 2.3 46 2.2 68 2.6 40 2.4 2.5 
4 120 2.0 117 2 105 2.2 80 2 100 2 81 2.6 2.1 
5 150 2.0 160 1.8 140 1.5 115 2 l4c 1.5 110 2 1.8 
6 170 — 135 TS 120 TS 90 - 155 TS 145 1.2 
7 170 - 135 - 150 - 120 V 140 - 150 • 5 
Tassel length (mm) 
130 125 112 114 115 120 
Table 26. Prophyll,a cob*3 and tassel length® for R?l, B60, HY, C103 and ail possible single 
crosses of these inbreds, 62 days after planting 
Leaf 
axil 
Length (mm) 
Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob 
R?1 
ld 6 1.8 8 2 10 2 6 1.5 8 Aborted 
2 8 1.0 11 1.2 li 1.5 9 .6 9 .6 
3 9 1.5 13 .8 14 1 12 1 10 .6 
4 12 .8 24 1 25 6 29 tse 21 ts 
5 28 Vf 80 .5 78 ts 37 — 32 ts 
6 55 ? 105 •5 96 — 81 ts 84 -
7 92 — 125 — 100 V 124 V 72 -
3 110 0 0 110 0 
25 31 
Tassel length (mm) 
35 26 
^Refers to prophyll of ear shoot. 
^Length of portion of axis that bears ovaries. 
^Measured from node of attachment above upper leaf. 
dLeaf axil which normally gives rise to top harvestable ear. 
eTS - indicates transition stage of cob from vegetative to floral stage. 
fV - indicates vegetative stage of ear shoot cob. 
30 
Table 26 (Continued). 
Leaf 
axil Prophyll Cob Prophyll 
ld 13 5 16 
2 18 3 20 
3 33 2.5 24 
4 55 3 54 
5 85 3> 80 
6 102 2 110 
7 120 1.8 135 
8 116 .6 120 
9 73 ts 82 
27 29 
ld 8 1.5 9 
2 11 1 13 
3 13 • 5 14 
4 16 .5 20 
5 28 ts 28 
6 42 ts 34 
7 30 ts 18 
8 24 ts 14 
9 0 0 
55 69 
Length (mm) 
Cob Prophyll Cob Prophyll Cob Prophyll Cob 
B60 
— 15 3.8 9 3 20 4 
3 21 3.2 12 2.3 25 3.5 
2.8 25 3.0 10 2 40 3.2 
2.4 55 3.0 15 2 67 3 
3 75 3.2 40 1.8 62 2.8 
2.2 105 2.0 60 1.6 102 2 
2 130 1.8 62 TS 90 — 
1 120 1 120 — 65 V 
TS - 62 -
Tassel length (mm) 
30 24 45 
HY 
2 8 1.5 10 2 8 1.5 
1.5 8 .5 11 1.5 9 1 
1 10 .5 14 1 10 .5 
.5 14 TS 18 .5 19 .5 
TS 26 TS 33 .5 33 TS 
TS 35 TS 48 TS 52 TS 
TS 48 TS 50 TS 58 TS 
— 60 TS 41 TS 48 TS 
26 TS 24 - 0 
Tassel length (mm) 
32 52 31 
Table 26 (Continued). 
Leaf 
axil Prophyll Cob Prophyll 
ld 16 3 19 
2 26 2 26 
3 27 1 32 
4 22 TS 35 
5 13 TS 28 
6 10 — 16 
? 9 7 13 
8 0 9 
98 86 
ld 120 12 
2 130 7 102 
3 155 5 95 
4 140 3.5 140 
5 124 2.5 130 
6 145 .5 130 
7 150 l 132 
8 0 150 
9 0 0 
300 175 
Length (mm) 
Cob 
Cob Prophyll Cob Prophyll Cob Prophyll Cob mean 
C103 
3 18 3 17 4 23 2 
3 36 2 25 2 31 1.5 
2 37 1 34 1 30 l 
1 36 1 30 .5 29 7 
• 5 16 TS 24 TS 19 7 
TS 16 TS 13 TS 12 7 
7 0 10 7 0 
7 0 0 0 
Tassel length (mm) 
100 100 100 
R71 x B60 
8 27 6 58 7 28 8 8.2. 
6 40 5 84 6 54 7 6.2 
6 56 5 102 5 75 6 5.4 
4 85 4 130 3.5 85 4.2 3.8 
2.5 118 3-6 150 3 105 4 3.1 
1.8 142 — 140 1.2 130 2.5 
• 5 140 1.2 130 .8 135 2 
.5 140 — 140 115 TS 
115 TS 0 80 7 
Tassel length (mm) 
115 150 145 
Table 26 (Continued). 
Leaf 
axil Prophyll Cob Prophyll 
ld 37 6 28 
2 65 5.5 45 
3 55 5 50 
4 107 4 55 
5 95 3 52 
6 80 2 50 
? ,  65 V 40 
8 52 — 50 
9 0 64 
150 140 
ld 24 4 80 
2 36 4 86 
3 47 2.5 99 
4 58 2 100 
5 56 1 65 
6 40 .5 85 
7 31 TS 98 
8 44 TS 80 
9 37 V 0 
140 290 
Length (mm) 
Cob 
Cob Prophyll Cob Prophyll Cob Prophyll Cob mean 
B60 x C103 
6 75 11 - 9 26 5.5 7.5 
5.2 92 9 80 8 36 5 6.5 
4.4 115 8 110 8 62 4 5.8 
3 120 5 140 6 66 3 4.2 
3 107 3.6 160 5 72 2.8 3.5 
1.5 120 3 115 3 66 2 
.5 112 1.2 110 2 82 1.5 
TS 135 TS 120 .5 96 TS 
TS 115 - 110 -
Tassel length (mm) 
200 200 115 
C103 x HY 
5.5 32 4 20 3 17 3 3.9 
4 39 4 25 2.5 19 2.5 3.4 
2.5 58 2.5 30 2 21 1.5 2.2 
2 71 2 44 1.5 40 1.5 1.8 
1 62 1.5 46 1 50 1 1.1 
.5 41 .5 38 .5 36 •5 
TS 50 *— 30 TS 31 TS 
TS 48 TS 34 TS 30 V 
42 V 0 25 -
Tassel length (mm) 
192 116 130 
Table 26 (Continued). 
LEAF 
axil Prophyll Cob Prophyll 
ld 35 6 30 
2 35 3.5 43 
3 83 3 78 
4 108 2 94 
5 135 2.5 104 
6 143 1 121 
7 134 .5 69 
8 117 TS 72 
9 108 TS 40 
195 242 
ld 30 9 70 
2 31 7 112 
3 81 5.5 117 
4 99 4.5 136 
5 99 3 140 
6 121 3.5 128 
7 131 1 134 
8 106 TS 126 
9 0 107 
209 295 
Length (mm) 
Cob 
Cob Prophyll Cob Prophyll Cob Prophyll Cob mean 
R?1 x HY 
5 35 6 23 3.5 48 4 4.9 
3.5 55 4 24 2.5 77 3 3.3 
3 87 3 36 2 94 2 2.6 
2 99 2.5 66 1.5 119 1.5 1.9 
1.5 152 2 102 1 123 1 1.6 
.5 142 1.5 122 .5 87 TS 
TS 145 .5 111 TS 74 TS 
7 117 TS 80 TS 47 TS 
7 105 - 89 - 0 
Tassel length (mm) 
255 139 235 
HY x B60 
10 48 10 27 5.5 104 13 9.5 
8 85 9 42 4 133 11 5.8 
6 108 7 65 4 134 6 5.7 
4 127 5 87 3 144 4 4.1 
3 14? 3.5 102 2.5 127 2.5 2.9 
2 134 2.5 116 2 125 1.5 2.1 
1.5 126 1 117 1 93 1 
1 100 .5 123 TS 97 TS 
TS 88 TS 55 TS 0 
Tassel length (mm) 
283 165 315 
Table 26 (Continued) 
Length (mm) 
Leaf 
axil Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob 
Cob 
mean 
R71 x C103 
ld 37 5.5 60 9 9 _ 5.2 35' 6 6.9 
2 59 5 95 6 110 6 34 3.4 40 5.5 5.2 
3 98 3 132 4 155 5-5 68 3.0 65 4 3.9 
4 148 3 180 3.5 200 5 105 2.5 120 3.8 3.6 
5 171 3 180 2.2 195 3 110 1.8 165 3.5 2.7 
6 160 1 155 1 148 1 105 1 172 1.6 
7 118 — 110 TS 158 — 70 - 160 — 
8 148 — 145 V 130 - 74 - 120 -
9 0 130 V 0 0 135 - -
Tassel length (mm) 
200 240 280 200 180 
S 
1 
Table 27. Prophyll,® cob*3 and tassel length6 for R?T, B60, HT, C103 and all possible single 
crosses of these inbreds, 65 days after planting 
Length (mm) 
Leaf Cob 
axil Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob mean 
R71 
ld 4l 3 61 8 35 4 36 3 16 2.5 4.1 
2 54 2.5 96 6 56 3 44 2.5 21 2 3.2 
3 108 2.5 117 6 100 2.5 75 2 29 1.5 2.9 
4 132 2 143 4 141 2.5 144 2 47 1 2.3 
5 143 1.5 136 3 131 2 128 1.5 74 1 1.8 
6 0 154 2 0 130 ts 121 5 
Tassel length (mm) 
145 267 169 149 81 
aRefers to prophyll of ear shoot. 
^Length of portion of axis that bears ovaries. 
^Measured from node of attachment above upper leaf. 
dLeaf axil which normally gives rise to top harvestable ear. 
Table 27 (Continued). 
Length (mm) 
Leaf Cob 
axil Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob mean 
B6O 
ld 24 3 i45 8 30 5 15 3 32 7 5.2 
2 30 3 64 8 48 5 18 2 49 7 5.0 
3 35 3 99 6.5 54 4 30 2 63 5 4.1 
4 56 3 107 4 80 4 38 2 92 4 3.4 
5 89 3 135 3 115 4 53 1.5 98 3.5 3.0 
6 103 2 114 2 130 3 79 1.5 107 2 2.1 
7 124 1 132 1 131 2 75 TS® 119 1.5 
8 0 114 1 113 1.5 0 111 1 
Tassel length (mm) 
48 140 105 28 105 
HY 
ld 15 2.2 — 2.8 — 1 17 2.2 — 1.8 2 
2 14 2 — 1.8 17 .8 23 1.5 11 1.4 1.5 
3 18 1 27 1 22 .5 19 1 12 .6 .8 
4 25 1 37 .6 25 — 30 .6 16 .5 
5 35 - 70 .6 17 TS 20 TS 25 TS 
Tassel length (mm) 
120 135 90 115 90 
®TS - indicates transition stage of cob from vegetative to floral stage. 
Table 27 (Continued) 
Leaf 
axil Prophyll Cob Prophyll 
la 85 7 -
2 75 3 63 
3 70 2 68 
4 50 3 30 
5 0 32 
275 250 
ld 90 9 62 
2 112 8 99 
3 118 6 126 
4 148 4 137 
5 140 2 160 
6 134 2 1^5 
7 134 129 
8 134 170 
260 250 
Length (mm) 
Cob Prophyll Cob Prophyll Cob Prophyll Cob 
Cob 
mean 
C103 
8 5 42 6 60 6 6.4 
4 40 2.2 60 4 55 3 3.2 
2.4 45 1.2 68 2 46 1.4 1.4 
1.1 27 1.2 46 1 33 TS 
.4 20 TS 32 TS 0 
Tassel length (mm) 
200 240 220 
R71 x B6O 
9 158 20 95 9 40 7 10.8 
9 170 13 130 8 65 5 8.6 
8 195 7 120 6 74 5 6.4 
6 180 4 175 3 103 4 4.2 
3.5 203 4 145 2.5 127 3.5 3.1 
2 180 3 141 1 131 2.5 
0 105 TS 110 
0 0 135 
Tassel length (mm) 
390 270 195 
Table 27 (Continued). 
Leaf 
axil Prophyll Cob 
la 56 10 
2 79 9 
3 103 9 
4 125 6 
5 104 4 
6 105 4 
220 
ld - 5.2 
2 55 4.2 
3 66 2.0 
4 82 
5 44 
260 
Length (mm) 
Cob 
Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob mean 
B60 x C103 
145 16 135 12 99 13 105 16 13.4 
160 13 143 10 113 10 155 12 10.8 
165 7 155 8 128 8 165 8 8.0 
170 6 130 5 109 5 175 6 5.6 
145 3 115 3.5 105 3.5 130 4 3-6 
145 3 118 2.5 72 2 145 3 
Tassel length (mm) 
315 305 300 315 
C103 X HY 
9 8 60 8 58 4.2 6.9 
85 5 80 5.2 85 7 62 3 4.9 
12 3 100 2.8 98 5 76 2.2 3.0 
85 2. 2 74 2.4 95 2.4 46 2 2.3 
50 1 50 1 76 2 40 .5 1.1 
Tassel length (mm) 
300 350 280 250 
Table 27 (Continued). 
Length (mm) 
saf 
til Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob 
Cob 
mean 
R71 x HY 
ld 10 58 5 63 9 58 7 30 7 7.6 
2 130 9 96 4 - 6 83 5 70 6 6.0 
3 l4o 5.2 105 3.5 105 5.2 120 3 88 4.6 4.3 
4 185 3.2 135 2.6 125 3 132 3 115 3 3.0 
5 165 2 145 2 110 2.5 155 2 150 2.3 2.2 
Tassel length (mm) 
290 290 300 280 290 
HY x B60 
ld 34 9 125 11 10 100 12 67 ll 10.6 
2 100 10 135 8 90 9 140 11 115 ll 9.8 
3 125 8 125 4 110 6 145 6 122 7 6.2 
4 135 5 120 3.2 120 3.5 l4o 4 123 5 4.1 
5 130 3 90 2 115 3 110 2 135 2.5 2.5 
Tassel length (mm) 
132 300 305 358 293 
Table 27 (Continued). 
Length (mm) 
Leaf Cob 
axil Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob mean 
R71 x C103 
id 80 9 70 9 102 11 95 13 71 10 10.4 
2 125 9 83 6 123 9 111 10 88 5 7.8 
3 175 5 130 5 175 7 175 8 140 5 6.0 
4 205 4 168 4 190 4 195 5 148 3 4.0 
5 157 2 140 2 175 3 198 3.5 98 2 2.5 
6 155 1 115 TS 153 1 130 1 100 TS 
Tassel length (mm) 
320 270 310 335 310 
Table 28. Prophyll,a cob*3 and tassel length6 for R71, B60, HY, C103 and all possible single 
crosses of these inbreds, 6? days after planting 
Length (mm) 
Leaf Cob 
axil Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob mean 
R?1 
ld 70 6 50 6 32 4 22 4.5 5.1 
2 70 4 92 4.6 78 4 54 3.5 35 3.2 3.9 
3 85 3 125 4 88 3 65 — 54 3.0 3.2 
4 150 2.2 148 4 115 2.5 92 2.2 68 2.0 2.6 
5 150 1.5 125 2 136 2 115 1 90 1.8 1.7 
6 125 TSe 130 TS 0 0 0 1 I 
Tassel length (mm) 
210 225 195 165 180 
aRefers to prophyll of ear shoot. 
^Measured from node of attachment above upper leaf. 
^Length of portion of axis that bears ovaries. 
dLeaf axil which normally gives use to top harvestable ear. 
eTS - indicates transition stage of cob from vegetative to floral stage. 
Table 28 (Continued). 
Length (mm) 
Leaf Cob 
axil Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob mean 
B60 
ld 55 8.5 67 8 65 7 65 10 22 4.2 7.5 
2 70 — 75 7.5 70 6 75 8 35 4 6.4 
3 75 6 100 7 95 5.2 95 - 41 3 5.3 
4 110 6 125 5.2 122 3.2 110 5 61 3 4.5 
5 110 3.5 135 3.2 126 2.3 58 2.5 94 2.5 2.8 
6 95 2.8 0 0 0 0 
7 - 1.5 0 0 0 0 
Tassel length (mm) 
150 125 87 200 55 
HY 
\ 
ld 30 4 28 4 25 3.5 30 3 50 5 3.9 
2 38 3 36 3 35 2 35 2 62 3 2.6 
3 42 2 47 2 4i 1.5 50 1.5 78 2 1.8 
4 44 2 57 1.5 55 l 60 1 87 1.5 1.4 
5 37 .5 85 1 62 l 68 TS 67 — 
6 38 TS 62 TS 56 TS 25 Vf 52 TS 
7 24 53 0 0 0 
Tassel length (mm) 
260 205 190 195 300 
fV - indicates vegetative stage of ear shoot cob. 
ible 
,af 
:il 
ld 
2 
3 
4 
5 
6 
ld 
2 
3 
4 
5 
6 
(Continued). 
Length (mm) 
Cob 
Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob mean 
C103 
38 Aborted 41 Aborted 80 9 35 5 76 8 7.3 
55 6 36 5 68 6 33 3 75 5 5.0 
55 3 48 2.5 48 3 40 1.5 38 2 2.4 
32 2 52 1 30 •5 18 TS 24 TS 1.2 
26 - 33 TS — - 16 TS 14 TS 
18 TS 15 TS 0 0 0 
220 250 
Tassel length (mm) 
315 203 297 
R71 x B60 
15 135 19 150 18 160 22 140 24 19.6 
140 10 155 13 156 11.5 180 18 175 21 14.7 
130 7.2 l6o 12.5 155 9 185 12 180 18 11.8 
128 4 155 6 152 4.6 180 6 170 10 6.1 
145 2.8 148 — 150 3.2 160 3.2 150 5 2.8 
0 150 3.6 0 0 - 2.5 
310 350 
Tassel length (mm) 
300 350 360 
Table 28 (Continued). 
Leaf 
axil Prophyll Cob 
ld 150 24 
2 190 21 
3 180 13 
4 155 6.5 
5 76 3 
6 0 
365 
ld 83 10 
2 89 8 
3 114 5 
4 103 2.5 
5 97 1 
6 45 .5 
7 42 TS 
340 
Length (mm) 
Cob 
Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob mean 
B60 x C103 
160 27 185 18 130 18 225 29 23.2 
176 22 185 14 135 14.5 220 — 17.9 
182 14 170 10 160 9 180 8 10.8 
165 7 90 4.2 140 7 180 5 5.9 
130 5.5 92 2.2 70 4 125 3.8 3.7 
0 0 0 150 2.4 
Tassel length (mm) 
340 340 330 390 
HY x C103 
78 10 115 11 126 11 85 10 10.4 
83 7 123 8 143 8 100 7 7.6 
97 4 133 4 146 4 112 5 4.4 
113 2.5 113 3 111 2.5 126 3 2.7 
89 2.5 80 1 43 TS 74 1.5 1.5 
36 .5 49 - 50 - 48 TS 
30 36 0 31 
Tassel length (mm) 
340 360 445 360 
Table 28 (Continued). 
Leaf 
axil Prophyll Cob 
ld 122 12 
2 138 8 
3 153 7 
4 192 4 
5 185 2.5 
6 155 2 
7 140 TS 
350 
ld 165 20 
2 180 16 
3 187 10 
4 150 5 
5 l4o 3 
6 135 2 
7 115 TS 
8 0 
340 
Length (mm) 
Cob 
Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob mean 
R71 x HY 
76 8 74 12 108 13 165 16 12.2 
98 7 114 10 167 14 200 11 10.0 
126 4 142 7 175 8 189 6 6.4 
180 3.5 162 3.5 170 5 178 3 3.8 
165 2 168 2.5 175 3 149 1.5 2.3 
140 2 138 1.5 135 1.5 115 TS 1.8 
124 103 115 0 
Tassel length (mm) 
350 360 410 450 
I 
\ 
HY x B60 
84 13 148 23 140 17 165 14 17.4 
103 11 212 19 170 12 172 12 14.0 
98 7 178 8 190 9 176 4 7.6 
136 4 143 4 180 4 150 3 4.0 
112 3 110 2 164 3 102 3 2.8 
108 — 130 1 153 2 111 1 1.5 
116 1 100 TS 137 1 116 TS 
84 TS 0 154 1 0 
Tassel length (mm) 
300 360 330 .430 
Table 28 (Continued). 
Length (mm) 
?af 
(il Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob 
Cob 
mean 
R71 x C103 
ld 74 12 185 22 140 18 100 16 200 30 19.6 
2 100 9 235 18 165 16 120 11.5 225 24 15.7 
3 185 6 235 13 168 12 162 9 225 10 10.0 
4 198 4 218 8 154 5 204 8 210 9 6.8 
5 170 2 205 4 110 3.4 194 4 150 2.8 3.2 
6 136 TS 165 0 142 185 2 
7 138 160 0 128 0 
Tassel length (mm) 
338 330 425 355 
Table 29. Prophyll, cob and tassel length0 for R71» B60, HY, C103 and all possible single 
crosses of these inbreds, 69 days after planting 
Length (mm) 
Leaf Cob 
axil Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob mean 
R71 
ld 55 4.2 50 4.5 110 6 — 9 40 4 5.5 
2 70 3.4 72 3.5 100 3 110 7.6 60 2.6 4.0 
3 92 2.2 100 2.4 115 3.2 128 4 80 2.4 2.8 
4 110 — 124 2 125 2.2 155 3.5 83 1.2 1.8 
5 l4o 132 1.4 110 1.8 128 2 100 •5. 
6 124 — 110 • 5 110 .5 130 .5 100 Vf 
7 114 1 115 V 0 120 TS® 92 — 
Tassel length (mm) 
210 220 100 260 170 
aRefers to prophyll of ear shoot. 
^Length of portion of axis that bears ovaries. 
^Measured from node of attachment above upper leaf. 
dLeaf axil which normally gives rise to top harvestable ear. 
eTS - indicates transition stage of cob from vegetative to floral stage. 
- indicates vegetative stage of ear shoot cob. 
Table 29 (Continued). 
Length (mm) 
Leaf Cob 
axil Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob mean 
B60 
ld 92 12 _ 14 90 9 85 12.5 100 15 12.5 
2 110 9 125 10 96 6.6 105 9 130 12 9.3 
3 125 9.4 140 10 114 6 130 9 145 12 9.3 
4 130 6.5 125 5 130 3 148 6.2 138 7 5.5 
5 150 3.6 » 136 3 125 2.2 128 3.2 152 5.5 3.5 
6 130 2.2 ""130 2.6 95 TS 100 2.2 126 2.8 2.5 
7 100 2 130 2.4 105 TS 106 2.4 128 1.4 2.0 
8 122 1 0 0 108 .6 125 1.6 
Tassel length (mm) 
200 240 190 210 220 
HY 
ld 25 5 37 6 42 4.5 33 5 38 6 5.3 
2 45 4 53 4.5 45 4 48 4.5 45 4 4.2 
3 48 2.5 55 3 53 2.5 54 3 54 2.5 2.7 
4 62 2 64 2 62 1.5 57 2 47 1.5 1.8 
5 61 1 83 1 55 • 5 83 1 46 .5 . .8 
6 48 TS 68 .5 43 TS 65 TS 40 TS 
7 32 TS 42 TS 30 TS 33 TS 36 TS 
8 27 TS 37 TS 20 TS 25 TS 26 TS 
Tassel length (mm) 
270 290 240 285 270 
Table 29 (Continued). 
Length (mm) 
Leaf Cob 
axil Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob mean 
C103 
ld 68 11 69 12 98 11 74 10 75 12 11.2 
2 80 5 85 7 115 7 88 5 97 12 7.2 
3 61 2 86 4 69 2.5 66 3 98 4 3.1 
4 26 l 37 1 35 TS 32 TS 93 3 1.7 
5 15 TS 26 TS 25 TS 18 TS 26 .5 
6 13 TS 17 TS 17 ts 11 TS 18 TS 
7 0 8 TS 0 0 13 TS 
8 0 0 0 0 12 TS 
Tassel length (mm) 
305 335 342 276 320 
R71 x b6o 
ld 195 28 148 25 177 27 170 22 220 27 25.8 
2 190 19 190 21 190 21 190 21 195 23 21.0 
3 180 11 183 17 170 15 180 12 175 9 12.8 
4 155 4 160 10 195 9 165 5 150 4 6.4 
5 155 2.5 170 5 175 4 135 2.5 135 2 3.2 
6 165 2.5 156 3 140 2 130 1.5 130 1.5 2.1 
7 150 1 148 2 170 1 130 1 160 1 1.2 
8 0 145 1 125 TS 133 TS l4o TS 
9 0 125 TS 0 0 0 
Tassel length (mm) 
430 385 400 380 420 
Table 29 (Continued). 
Leaf 
axil Prophyll Cob 
ld 200 36 
2 195 22 
3 135 6 
4 92 4.5 
5 65 2 
6 65 — 
7 40 
430 
ld 21? 19 
2 225 11 
3 176 5 
4 125 3 
5 82 1 
6 84 .5 
7 100 TS 
8 0 
460 
v 
Tophyll Cob 
Length (mm) 
Prophyll Cob Prophyll Cob Prophyll Cob 
Cob 
mean 
B60 X C103 
230 36 225 35 225 30 220 33 34.0 
210 13 205 17 185 16 198 20 17.6 
182 7 145 6 180 8 140 6.5 6.7 
140 4.5 125 4 140 5 90 4 4.4 
100 2.5 73 3 70 3 68 2 2.5 
140 2 53 TS 115 2 113 2 2.0 
100 TS 70 TS 80 TS 85 TS 
Tassel length (mm) 
425 440 418 425 
C103 x HY 
135 19 135 18 97 12 105 12.5 16.1 
155 14 160 15 133 11 120 11 12.4 
175 10 168 11 126 4 132 5.2 7.0 
150 — 135 4 127 3 135 4 3.5 
85 3 75 3 46 1 52 2.2 2.0 
55 1 50 .5 48 TS 42 — 
34 TS 40 TS 23 TS 38 TS 
27 TS 0 45 TS 35 -
Tassel length (mm) 
400 420 385 
Table 29 (Continued). 
Length (mm) 
Leaf Cob 
axil Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob mean 
R?1 x HY 
ld 150 19 175 23 175 19 118 17 115 16 18.8 
2 170 14 212 22 195 12 132 8 160 14 14.0 
3 180 10 200 10 190 7 - - 172 10 9.3 
4 170 4.6 196 7 182 - 172 3.6 186 5.2 5.1 
5 180 2.6 160 2.5 175 2.2 164 2.6 156 - 2.5 
6 112 1 155 1.4 138 TS 126 TS 146 2.6 1.7 
7 118 TS 120 TS 132 - 102 TS 95 2.6 
8 95 TS 0 0 95 - 75 TS 
Tassel length (mm) 
420 460 4?0 380 400 
HY x B60 
ld 240 52 185 30 230 36 158 26 215 27 34.2 
2 245 40 195 25 225 24 190 23 195 16 25.6 
3 190 11 170 6 170 6 165 10 160 4 7.4 
4 156 5.8 132 3.6 — 3.6 150 4.4 128 3 4.1 
5 136 4.2 100 2 145 2.5 112 - 112 2.4 2.8 
6 125 2.2 120 1.2 138 1.6 105 2 115 1.6 1.7 
7 125 1 98 — 130 1 100 1 100 1 1.0 
8 0 74 - 0 78 - 85 -
Tassel length (mm) 
370 430 420 410 460 
Table 29 (Continued). 
Length (mm) 
;af 
cil Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob Prophyll Cob 
Cob 
mean 
R7^ x C103 
ld 220 38 20 225 33 210 27 185 25 28.6 
2 245 30 138 16.5 230 26 225 23 220 22 23.5 
3 232 20 176 11 200 15 225 16 205 12 14.8 
4 185 7 188 7 200 5 195 6 188 — 6.2 
5 210 4 192 5 135 1 205 4 l60 5 3.8 
6 100 1 138 2 120 TS 150 1 145 -
7 168 TS 132 .5 122 - 140 -
Tassel length (mm) 
420 370 410 390 380 
Table 30. Cob length* for R?l, B60, HY, C103 and all possible single crosses of these inbreds, 
71 days after planting 
Leaf 
axil Cob length (mm) Mean i Cob length (mm) Mean 
R71 B6O 
lb 13 11 8 8 5 9.0 12 14 10 14 12 12.4 
2 6 8 6 7 3 6.0 10 13 10 10 11 10.8 
3 6 8 4 6 2 5.2 9 9 7 10 9 8.8 
4 5 6 4 4 •5 3.9 6.5 7 8 7 6.5 7.0 
5 2 3 2 4 TS 2.8 3 2.5 4 3 3 3.1 
6 1.5 1.5 0 0 0 0 0 0 0 0 0 0 
HY C103 
lb 5.5 7 5.5 6 7.5 6.3 7.2 16.5 22 13 14.7 
2 3 5 3.5 3 7.2 4.3 4.5 14 12 10 10.1 
3 2 3.2 2 3.6 3.2 2.8 2 4.8 3 4 3.5 
4 1 1.6 1.2 2.4 2.7 1.8 TS 2 1.6 2 1.9 
5 - 1.4 TS 1.8 1.3 1.5 - TS - TS 
^Length of portion of axis that bears ovaries. 
^Leaf axil which normally gives rise to top harvestable ear. 
°TS - indicates transition stage of cob from vegetative to floral stage. 
Table 30 (Continued). 
Leaf 
axil Cob length (mm) Mean Cob length (mm) Mean 
R71 x B60 B60 x C103 
LB 30 30 36 23 33 30.4 45 33 38 40 52 41.6 
2 22 22 26 18 30 23.6 38 18 30 18 41 29.0 
3 14 22 9 10 13 13.6 11 10 10 7 11 9.8 
4 5 10 3.5 6 5 5.9 7 6 5.3 6 6.5 6.2 
5 5 2.6 3 4 3.6 
" 
0 0 
HY x cio3 R71 x HY 
LB 22 27 20 17 45 26.2 20 20 28 31 11 22.0 
2 19 17 12 , 9 33 18.0 11 16 20 25 7 15.8 
3 8 12 6 4.5 20 10.1 9 8 7 21 4 9.8 
4 4 4 3-5 3 13 5.5 4 4 2.5 9 3 4.5 
5 3 2. 5 3 0 3 2.8 3 2. 5 1 3 2 2.3 
HY x B60 R71 x C103 
LB 31 32 31 27 65 37.2 48 37 41 52 51 45.8 
2 31 15 23 23 52 28.8 37 26 34 35 40 34.4 
3 21 6 8 9 11 11.0 18 16 18 8 22 16.4 
4 5.2 3 3.8 4.5 7 4.7 7 4 10 5 7 6.6 
5 4.4 - - 3 - 0 0 2. .5 0 0 0 0 
Table 31. Cob length3, for R?l, B60, HY, C103 and all possible single crosses of these inbreds, 
74 days after planting 
Leaf 
axil Cob length (mm) Mean Cob length (mm) Mean 
R71 B60 
lb 22 23 20 11 19 19.0 33 16 22 26 24 24.2 
2 17 19 15 9 16 15.2 31 12 17 22 18 20.0 
3 11 14 13 5 11 10.8 20 9 16 15 9 13.8 
4 10 12 10 3 7 8.4 8 5 5 8 3.5 5.9 
5 — 4.6 5 1.2 4 3.0 2 3.2 3 3 - 2.2 
6 1.6 1.8 0 0 0 0 0 0 0 0 3 0 
HY c103 
lb 18 18 12 17 15 16.0 31 29 39 28 36 32.6 
2 12 10 7 9 12 10.0 21 17 22 14 26 20.0 
3 6 5 4 4 4 4.6 4.5 5 7 4 7 5.5 
4 4 3 2.5 3 2.5 3.0 4 2 3 2 3 2.8 
5 1.5 1 1 1 1 1.1 0 tsc ts 0 0 0 
^Length of portion of axis that bears ovaries. 
^Leaf axil which normally gives rise to top harvestable ear. 
GTS - indicates transition stage of cob from vegetative to floral stage. 
Table 31 (Continued). 
Leaf 
axil Cob length (mm) Mean Cob length (mm) Mean 
R71 x B60 B60 x C103 
lb 43 54 50 70 56 55.6 66 53 49 36 83 57.4 
2 47 48 44 60 51 50.0 . 66 42 48 30 68 50.8 
3 31 41 12 23 22 25.8 17 12 31 10 14 16.8 
4 10 12 5 10 8 9.0 9 6 11 9 10 9.0 
5 4 7 3 7 3.5 4.9 7 4 5 4 4.5 4.9 
6 2.5 3. 5 0 0 2.5 0 
7 0 2. 5 0 0 0 0 
C103 x HY R71 x HY 
lb 28 25 25 26 26.0 40 35 54 45 59 46.6 
2 24 17 17 20 19.5 25 27 57 42 43 38.8 
3 14 9 10 10 10.7 18 14 43 18 25 23.6 
4 5.5 3 4 4 4.9 6 7 21 10 6 10.0 
5 4 3 3.5 3 3.4 5 4 13 3.5 3 5.7 
HY x B60 R71 x C103 
lb 39 58 75 38 46 51.2 55 49 42 50 39 47.0 
2 28 45 65 37 39 42.8 40 36 25 40 22 32.6 
3 8 10 20 11 9 11.6 20 18 19 30 11 19.6 
4 4 5 9 6 4 5.6 7.5 4 6 16 — 8.4 
5 2.5 3 5 3.5 3 3.4 4 - 3 5-5 3 3.9 
Table 32. Cob length* for R71» B60, HY, C103 and all possible single crosses of these inbreds, 
?6 days after planting 
Leaf 
axil Cob length (mm) Mean Cob length (mm) Mean 
R71 b60 
lb 26 36 28 34 28 30.4 50 48 40 29 43 42.0 
2 17 31 23 28 26 25.0 39 42 40 24 35 36.0 
3 7 28 14 19 13 16.2 37 26 33 18 25 27.8 
4 3 11 6 13 9 8.4 26 8 24 6 10 14.8 
5 0 0 2 3 2.5 2.5 9 3 7 4 6 5.8 
HY C103 
lb 14 16 17 19 24 18.0 38 48 48 40 55 45.8 
2 9 10 9 17 19 12.8 21 25 26 37 40 29.8 
3 2.8 3 4 7 8 4.9 4 13 6 15 8 9.2 
4 2 2 2 3.5 3 2.5 — 2.5 1 5 2 2.1 
5 .7 1.4 1 1.6 2 1.3 - 1 TSC — — 0 
^Length of portion of axis that bears ovaries. 
^Leaf axil which normally gives rise to top harvestable ear. 
CTS - indicates transition stage of cob from vegetative to floral stage. 
Table 32 (Continued). 
Leaf 
axil Cob length (mm) Mean Cob length (mm) Mean 
R?1 x B60 B60 x C103 
lb 87 62 56 75 83 72.6 80 65 99 97 74 83.0 
2 67 52 55 60 69 60.6 60 53 89 76 59 67.4 
3 12 33 46 11 53 31.0 9 18 15 15 12 13.8 
4 7 9 12 5 9 8.4 10 9 12 9 4 8.8 
5 3.8 3 2 3.5 3.1 5 2.8 5.5 8 4.5 5.2 
C103 x HY R?1 x HY 
lb 60 35 59 41 44 47.8 55 75 66 60 76 66.4 
2 50 19 39 25 30 32.6 46 62 46 51 65 54.0 
3 19 10 14 12 17 14.4 25 36 25 21 23 26.0 
4 14 4 5 5 6 6.8 6 6 6.5 9 12 7.9 
5 0 4.5 5 3 5 4.4 4 4.5 2 2.5 4 3.4 
HY x b60 R71 x C103 
lb 100 92 102 75 60 85.8 80 80 89 80 93 84.0 
2 82 72 75 57 53 67.8 64 77 73 68 70 70.4 
3 13 23 21 8 20 17.0 26 54 25 4 5 42 38.4 
4 6 7 9 5 5 6.4 13 41 8 11 10 l6.6 
5 4.5 3 0 3 3 3.4 4 11 - - - 0 
Table 33* Cob length* for R?l. B60, HY, C103 and all possible single crosses of these inbreds, 
78 days after planting 
Leaf 
axil Cob length (mm) Mean Cob length (mm) Mean 
R71 B60 
lb 57 50 35 41 45.8 53 60 62 46 46 53.4 
2 48 45 25 37 38.8 46 54 60 4l 36 47.4 
3 43 32 12 29 29.0 34 38 38 32 11 30.6 
4 28 9 2.8 23 15.7 12 6 8 9 6 8.2 
5 33 2.6 2 16 13.4 - 2.5 4 6.5 5 4.5 
6 4 0 0 3 3.5 
HY C103 
lb 33 15 23 11 31 24.6 64 54 53 55 37 52.6 
2 14 5 7 6 21 10.6 23 20 33 21 11 21.6 
3 6 3 3.5 2 6 4.1 7 4.5 13 6 3 6.7 
4 4 3 2.5 1.5 3 2.8 4 3 4 0 TS 3.7 
5 1.5 - 1 TSC 2 0 
aLength of portion of axis that bears ovaries. 
^Leaf axil which normally gives rise tc top harvestable ear. 
°TS - indicates transition stage of cob from vegetative to floral stage. 
Table 33 (Continued). 
Leaf 
axil Cob length (mm) Mean Cob length (mm) Mean 
R71 x B60 B6o x C103 
lb 83 95 86 97 100 92.2 105 115 103 102 100 105 
2 78 85 63 85 95 81.2 77 85 64 79 90 79 
3 22 53 11 12 10 21.6 10 12 7 13 13 11 
4 6 8 4 6 7 6.2 6 7 6 5 11 7 
5 3 5 2 4 3 3.4 3 4 1 4 4 3.2 
C103 x HY R71 x HY 
lb 79 85 60 58 63 69.0 71 70 100 82 74 79.4 
2 55 68 35 46 50 50.8 55 45 88 85 60 66.6 
3 17 23 14 14 14 16.4 9 14 22 30 13 17.6 
4 — 19 5 5 6 8.8 6 7 8 14 5 8.0 
5 5 3 3 3.5 4.2 3.7 3 4 3 4 3.5 
HY x B60 R71 x CI03 
lb 95 107 80 69 75 8 5.2 95 108 105 86 81 95.0 
2 70 98 55 55 60 67.6 76 103 78 74 70 80.2 
3 7 8 9 9 7 8.0 55 65 18 20 35 38.6 
4 4 4 4 5 4 4.2 14 32 6 10 12 14.8 
5 2 2 3 2 2 2.2 6 8 4 1 4 4.6 
i 
Table 34. Cob length6 for R?l, B60, HY, C103 and all possible single crosses of these inbreds, 81 
days after planting, with information on pollen shedding and silking for C103 and all 
the single crosses 
Leaf 
axil Cob length (mm) Mean Cob length (mm) Mean 
R71 B60 
lb 45 55 47 70 53 54.0 70 60 70 74 72 69.2 
2 45 42 30 50 39 41.2 70 52 58 63 68 62.2 
3 30 11 6 15 10 14.4 35 9 23 25 22.4 
4 8 9 3 6 3 5.8 — 7 9 '.0 8.8 
5 3.5 2 .5 0 1.5 1.5 9 3 3 6 5.8 
HY C103 - Pollen shedding stage 
lb 30 59 45 52 46.5 105 1051 98 90 90 97.6 
2 14 20 13 26 18.3 26 30 24 16 21 23.4 
3 7 9 4 8 7.0 7 7 6 7 6 6.6 
4 3 3 - 3 3.0 0 1 2 0 - 1.5 
5 2 2 1.3 2.3 1.9 
^Length of portion of axis that bears ovaries. 
^Leaf axil which normally gives rise to top harvestable ear. 
Table 34 (Continued). 
Leaf 
axil Cob length (mm) Mean Cob length (mm) Mean 
R?1 x B60 - Pollen shedding stage B60 x C103 - Pollen shedding stage 
and first ear silking and first ear silking 
lb 116 104 108 118 118 112.8 140 116 150 147 157 142.0 
2 106 102 90 118 113 105.8 83 100 64 80 74 80.2 
3 35 72 16 44 16 36.6 15 17 10 13 14 13.8 
4 8 12 7 9 9 9.0 9 10 7 7 7 8.0 
5 4 7.5 3.5 4 3 4.4 6 0 5 5 5 5.3 
C103 x HY - Pollen shedding R71 x HY - Pollen shedding 
and first ear silked and first ear silked 
lb 166 120 110 112 98 121.2 105 115 111 123 100 110.8 
2 63 88 32 28 24 47.0 95 108 91 100 90 96.8 
3 23 16 14 12 11 15.2 59 21 12 22 29 28.6 
4 6 7 5.5 6 6 6.1 13 11 13 6 11 10.8 
5 6 6 0 5 4 5.3 5 4 5 4 4 4.4 
HY x B60 - Pollen shedding R71 x C103 - Pollen shedding 
and first ear silked and first ear silked 
lb 120 110 140 140 130 128.0 115 143 127 156 130 134.2 
2 109 71 100 94 80 90.1 120 87 113 124 100 108.8 
3 13 5 7 9 7 8.2 29 18 22 31 23 24.6 
4 5 4 4 4 4 4.2 12 6 11 7 7 8.6 
5 3 3 3 3 3 3.0 
t 
Table 35- Cob length* for R71, B60, HY, R?1 x HY, HY x B60 and R?1 x C103, 83 days after planting, 
with information on pollen shedding and silking for these lines and single crosses 
Leaf 
axil Cob length (mm) Mean Cob length (mm) Mean 
R71 - Pollen shedding stage B60 - Pollen shedding and first ear silking 
lb 95 95 120 90 78 95.6 85 85 70 92 85 83.4 
2 85 77 90 65 49 73.2 69 54 4o 29 67 51.8 
3 58 26 6o 18 10 34.4 15 15 8 8 18 12.8 
4 50 12 19 10 3 18.8 6 7 5 7 7 6.4 
5 4 3 3 3.3 5 4 3 3 3.8 
HY - Pollen shedding stage B60 - Pollen shedding and second ear silking 
lb 68 78 77 66 66 71.0 88 102 100 90 95 95.0 
2 16 13 51 10 32 24.4 77 82 82 75 80 79.2 
3 4 4 8 4 7 5.4 38 18 25 23 27 26.2 
4 3 4 - 3 4 3.5 9 11 10 7 8 9.0 
5 - 2 4 2. •5 2 2.6 6 7 4 3 - 4.0 
^Length of portion of axis that bears ovaries. 
^Leaf axil which normally gives rise to top harvestable ear. 
Table 35 (Continued). 
Leaf 
axil Cob length (mm) Mean Cob length (mm) Mean 
R?1 x HY - Pollen shedding 
and second ear silked 
lb 152 140 165 125 148 146 
2 135 148 150 130 134 139.4 
3 30 18 35 18 11 22.4 
4 9 11 14 10 8 10.4 
5 3 2 3 5 3.3 
R?1 x i 
rN o
 
d
 Pollen shedding 
and second I ear silked 
lb 164 185 160 253 183 189 
2 141 160 144 168 120 146.6 
3 45 21 45 21 23 31.0 
4 8 10 10 10 8 9.2 
5 5 5 4 5 0 4.8 
6 0 0 1 0 0 0 
HY x BéO - Pollen shedding 
and second ear silked 
157 168 174 180 163 168.4 
156 130 150 158 135 145.8 
21 34 9 16 11 18.2 
6 7 4 6 5 5.6 
4 4 3 4.5 3 3.7 
Table 36. Cob lengtha for C103, R?1 x B60, and C103 x HY, 85 days after planting with information 
on pollen shedding and silking for these entries 
Leaf 
axil Cob length (mm) Mean Cob length (mm) Mean 
C103 - Pollen shedding and first ear silked R?1 x B60 - Pollen shedding 
and third ear silking 
lb 115 13? 146 143 130 134.2 179 130 162 175 161.5 
2 22 18 2? 37 19 24.6 ISO 110 161 125 115.2 
3 8 5 9 11 8 8.2 119 88 105 100 103.0 
4 - Decayed 5 3 4 4 45 12 35 24 29.0 
5 7 8 4 *, 7 6.5 
C103 x HY - Pollen shedding 
and second ear silking 
lb 160 150 153 140 158 152.2 
2 96 122 112 117 112 111.8 
3 21 20 19 14 18 18.4 
4 6 14 8 6 7 8.2 
5 - 8 - 0 0 0 
aLength of portion of axis that bears ovaries. 
^Leaf axil which normally gives rise to the top harvestable ear. 
Table 37. Cob length* for R?1 and HT, 87 days after planting, with information on pollen shedding 
and silking for these entries 
Leaf 
axil Cob length (mm) Mean Cob length (mm) Mean 
R71 - Pollen shedding R71 - Pollen shedding 
and first ear silking and second ear silking 
lb 96 82 102 102 95-5 130 119 131 110 107 119.4 
2 47 81 83 94 76.3 114 103 115 95 96 104.6 
3 18 33 18 62 32.8 58 40 25 20 34 35.4 
4 - 12 3 13 9.3 15 15 15 12 16 14.6 
5 0 3 0 5 4.0 5 0 4 0 0 4.5 
6 0 0 0 3 3.0 
HY - Pollen shedding 
and first ear silking 
lb 102 100 92 90 112 99.2 
2 46 28 15 14 16 23.8 
3 5 5 7 4 6 5.4 
4 3 4 3 3 3 3.2 
5 0 2 0 0 2 2 
aLength of portion of axis that bears ovaries. 
^Leaf axil which normally gives rise to the top harvestable ear. 
